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Chapter 7: Components That Show Trending

One solution is to show the trending vertically using a bar chart. (See

Figure 7-11.) With a bar chart, you have room to label the data points and
keep the chart to a reasonable size. This isn’t something to aspire to, how-
ever. Trending vertically isn’t as intuitive and may not convey your informa-
tion in a very readable form. Nevertheless, this solution can prove to be just
the workaround you need when the horizontal view proves to be impractical.

DENDEE—
Figure 7-11;
Abar chart

can prove to
be effective

when
trending
days
extending to
30 or more
data points.
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Comparative Trending

Although the name is fancy, comparative trending is a simple concept. You
chart two or more data series on the same chart so that the trends from
those series can be visually compared. In this section, you walk through a-
few techniques that allow you to build components that present comparative
trending.

Creating side-by-side time comparisons

Figure 7-12 shows a chart that presents a side-by-side time comparison of
three time periods. With this technique, you can show different time periods
in different colors without breaking the continuity of the overall trending.
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|
Figure 7-12
You can
show

trends for
difference
periods
side-by-
side.
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Figure 7-13:
The data
table
needed to
create side-
by-side
trending.
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1. To create this type of chart, you would structure a table similar to the
one shown in Figure 7-13. :
Note that instead of placing the all the data into one column, you're stag-
gering the data into respective years. This tells the chart to create three
separate lines (allowing for the three colors).
9%
80
67
63
1M
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88
95
115
172
165
146
145
103
105
100
145
103
130
140
150
193
185
71
162
193
185 -

2. When you have your data in the correct structure, simply highlight
the entire table and create a line chart.

This automatically creates the chart shown in Figure 7-12.

3. If you want to get a bit fancy, click the chart to select it, and then
right-click. Choose Change Chart Type from the context menu that
activates.
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Figure 7-14:
Change the

charttype to

Stacked
Column
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present
columns
instead of
lines.
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Figure 7-15:
If you want

to separate (¥

each year
with a
space,
simply add a
space into
the source
data table.
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Chapter 7: Components That Show Trending

4. When the Change Chart Type dialog box opens; select Stacked
Column Chart. '

As you can in Figure 7-14, your chart now shows the trending for each
year in columns.

Would you like a space in between the years? Adding a space in the data
table (between each 12 month sequence) adds a space in the chart. (See
Figure 7-15.)

250
200
150 2006
100 n2008
2004
so
o
JFMAMIJASONDIFMAMI JASOND) FMAMI JASOND
250
96 200
60
33 150
63
101 100
78 :
88 50
95 - |
135 o T LN S 20 e n mm N L 2un e S S A N |
172 3 FMAMJ) JASOND | JFMAM) 1 A
165
146
Space
145
109

—

Creating stacked time comparisons

The stacked time comparison places two series on top of each other instead
of side-by-side. Although this removes the benefit of having an unbroken
overall trending, it replaces it with the benefit of an at-a-glance comparison
within a compact space. Figure 7-16 illustrates a common stacked time
comparison.
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Figure 7-16:
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1. To create this chart, create a new table and structure it like the one
shown in Figure 7-17.
]
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Figure 7-17:
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2. Highlight the entire table and create a column chart.
3. Select and right-click any of the bars for the 2006 data series and then
choose Change Chart Type.
4. When the Change Chart Type dialog box opens, select the Line with
Markers type.
- .
<P This technique works well with two time series. You generally want to avoid

stacking any more than that. Stacking more than two series often muddies
the view and causes users to constantly reference the legend to keep track
of the series they're evaluating.

Trending with a secondary avis

In some trending components, you'll have series that trends two very differ-
ent units of measure. For instance, in Figure 7-18, you have a table that shows
a trend for People Count and a trend for % of Labor Cost.
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Figure 7-19:
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ing for
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These are two very different units of measure, that when charted, produce
the unimpressive chart you see in Figure 7-19. Because Excel builds the verti-
cal axis to accommodate the largest number, the percentage of labor cost
trending gets lost at the bottom of the chart. Even a logarithmic scale doesn’t
help in this scenario.

Because the default vertical axis (or primary axis) doesn’t work for both
series, the solution is to create another axis to accommodate the series that
doesn’t fit into the primary axis. This other axis is the secondary axis.

To place a data series on the secondary axis, follow these steps:

1. Right-click the data series and choose Format Data Series.
The Format Data Series dialog box appears. (See Figure 7-20.)

Technically, it doesn’t matter which data series you place on the sec-
ondary axis. A general rule is to place the problem data series on the
secondary axis. In this scenario, because the data series for percentage
of labor cost seems to be the problem, I place that series on the sec-
ondary axis.
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Figure 7-20:
Placinga §
data series
onthe §
secondary F

axis.

2. In the Format Data Series dialog box, select the Series Options button
in the left pane and then select the Secondary Axis radio button.

In Figure 7-21, notice a newly-added axis to the right of the chart. Any
data series on the secondary axis has its vertical axis labels shown on
the right.

aasssmesne
Figure 7-21:
Thanks
tothe
secondary
axis, both |
trends are
clearly
defined.
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Again, changing the chart type of any one of the data series can help in com-
paring the two trends. In Figure7-22, the chart type for the People Count
trend has been changed to a column. Now you can easily see that although
the number of people has gone down in November and December, the per-

centage of labor cost continues to rise.

To change the chart type of any data series, right-click the data series and
then choose Change Chart Type.
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Highlighting Periods of Time

R
Figure 7-23:
The spike

in October
warrants
highlighting.

Some of your trending components may contain certain periods where a spe-
cial event occurred, causing an anomaly in the trending pattern. For instance,
you may have an unusually large spike or dip in the trend caused by some
occurrence in your organization. Or maybe you need to mix actual data with
forecasts in your charting component. In such cases, it could be helpful to
highlight specific periods in your trending with special formatting.

Formatting specific peviods

Imagine you just created the chart component illustrated in Figure 7-23 and
you want to explain the spike in October. You could, of course, use a footnote
somewhere, but that would force your audience to look for an explanation
elsewhere on your dashboard. Calling attention to an anomaly directly on the
chart helps give your audience context without the need to look away from
the chart. :

A simple solution is to format the data point for October to display in a différ—
ent color and then add a simple text box that explains the spike.

-
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To format a single data point:

1. Click the data polni once.
" This places dots on all the data points in the series.

2. Click the data point again to ensure Excel knows you’re formatting
only that one data point.

The dots disappear from all but the target data point.
3. Right-click and choose Format Data Point.
This opens the Format Data Point dialog box, as shown in Figure 7-24.

——
Figure 7-24: H
The Format P!

Data Point |
dialog box §
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point.
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The idea is to adjust the formatting properties of the data point as you
see fit. 7

The dialog box shown in Figure 7-24 is for a column chart. Different chart
types have different options in the Format Data Point dialog box. Neverthe-
less, the idea remains the same in that you can adjust the properties in the
Format Data Point dialog box to change the formatting of a single data point.

Aiter changing the fill color of the October data point and adding a text box
with some context, the chart nicely explains the spike. (See Figure 7-25.)
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Figure 7-25:
The chart
now draws
attention to
the spike in
October and
provides
instant
context via
atext box.
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Figure 7-26:
Use a
simple line
to mark
particutar
events
along a
trend.
L
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To add a text box to a chart, click the Insert tab in the Ribbon and select the
Text Box icon. Then click inside the chart to create an empty text box, which
you can fill with your words. Visit Chapter 6 for a detailed refresher on
dynamic labeling. :

Using dividers to mark significant events

Every now and then a particular event shifts the entire paradigm of your
data permanently. A good example is a price increase. The trend shown in
Figure 7-26 has permanently been affected by a price increase implemented
in October. As you can see, a dividing line (along with some labeling) pro-
vides a distinct marker for the price increase, effectively separating the old
trend from the new.

Internet Sales

Price Incresse took effect
InOctober

[ T SN

Although there are lots of fancy ways to create this effect, I find that [ rarely
need to get any fancier that manually drawing a line myself. To draw a divid-
ing line inside a chart, take the following steps:

1. Click the chart to select it.

2. Select the Insert tab on the Ribbon and click the Shapes button.

Chapter 7: Components That Show Trending ’ 6 9 :
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3. Select the line shape, go to your chart, and draw the line where you
want it.

4. Right-click your newly-drawn line and choose Format Shape.

5. Use the Format Shape dialog box to format your line’s color, thick-
ness, and style.

Representing forecasts in
your trending components

It’s common to be asked to show both actual data and forecast as a single
trending component. When you do show the two together, you want to ensure
that your audience can clearly distinguish where actual data ends and where
forecasting begins. To see what I mean, take a look at Figure 7-27.

L ]
1,800 1
Figure 7-27: | 1600
You can | 240 ] P
easily see | |
where sa!es 800 4
trending | 600 |
endsand { 400
forecast “’:
trend.lng J FMAMI JAS OND I F MAM,:
begins.
e 2006S3les  ====-2007 Forecast
T

The best way to achieve this effect is to start with a data structure similar to
the one shown in Figure 7-28. As you can see, sales and forecasts are in sepa- ~
rate columns so that when charted, you get two distinct data series. Also '
note that the value in cell B14 is actually a formula referencing C14. This
value serves to ensure a continuous trend line (with no gaps) when the two
data series are charted together.

When you have the appropriately structured dataset, you can create a line
chart. At this point, you can apply special formatting to the 2007 Forecast
data series. Follow these steps:

1. Click the data series that represents 2007 forecast.

This places dots on all the data points in the series.
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Figure 7-28: |
Startwitha §
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places your B
actual data f§

and your

forecastsin &

separate

columns.

2. Right-click and choose Format Data Series.
This opens the Format Data Series dialog box.

When the Format Data Series dialog box activates, you can adjust the
properties to format the series color, thickness, and style.

Other Trending Techniques

In this section, I show you a few techniques that go beyond the basic con-
cepts I've covered so far.

Avoiding overload with divectional trending

Do you work with a manager that's crazy for data? Are you getting headaches
from trying to squeeze three years of monthly data into a single chart?
Although it’s understandable to want to see a three-year trend, placing too
much information on a single chart can make for a convoluted trending com-
ponent that tells you almost nothing.

When you're faced with the need to display impossible amounts of data, step
back and think about the true purpose of the analysis. When your manager
asks for a three-year sales trend by month, what’s he really looking for? It
could be that he’s really asking whether current monthly sales are declining
versus history. Do you really need to show each and every month or can you
show the directional trend?

Chapter 7: Components That Show Trending | 7 7 ’
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Figure 7-29;
Directional
trending
(bottom)

can help
you reveal
trends that
may be
hidden in
more
complex
charts.
L]

A directional trend is one that uses simple analysis to imply a relative direc-
tion of performance. The key attribute of a directional trend is that the data
used is often a set of calculated values as opposed to actual data values. For
instance, instead of charting each month'’s sales for a single year, you could
chart the average sales for Q1, Q2, Q3, and Q4. With such a chart, you'd get a
directional idea of monthly sales, without the need to look into detailed data.

Take a look at Figure 7-29, which shows two charts. The top chart trends
each year's monthly data in a single trending component. You can see how
difficult it is to discern much from this chart. It looks like monthly sales are
dropping in all three years. The bottom chart shows the same data in a direc-
tional trend, showing average sales for key time periods. The trend really
jumps at you, showing that sales have flattened out after healthy growth in
2004 and 2005. . : )
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Smoothing data

Certain lines of business lend themselves to wide fluctuations in data from
month to month. For instance, a consulting practice may go months without
a steady revenue stream before a big contract comes along and spikes the

sales figures for a few months. Some call these ups and downs seasonality
or business cycles.
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Figure 7-30:
The volatile

nature of
this data
makes it
difficult to
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underlying
trend.
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Chapter 7: Components That Show Trending

Whatever you call them, wild fluctuations in data can prevent you from effec-
tively analyzing and presenting trends. Figure 7-30 demonstrates how highly
volatile data can conceal underlying trends.

200 + 2008 - 2006 Sales

$ FMAM! SASOND)IFMAMI I ASOND

& Sales

This is where the concept of smoothing comes in. Smoothing does just what it
sounds like — it forces the range between the highest and lowest values in a
dataset to smooth to a predictable range without disturbing the proportions
of the dataset. ,

Now, you can use lots of different techniques to smooth a dataset. Take a
moment to walk through one of the easier ways to apply smoothing.

Start a new column in the data source for the chart. In Figure 7-31, the new
column is appropriately called Smoothing. In the second row of the smooth-
ing column, create a simple average formula that averages the first data point
and the second data point. Note that the reference to the first data point

(cell D2) is locked as an absolute value with dollar ($) signs. This ensures
that when this formula is copied down, the range grows to include all previ-
ous data points.

After you copy the formula down to fill the entire smoothing column, you can
plot its data add a new data series to your chart. Figure 7-32 illustrates the
smoothed data plotted as a line chart.

Figure 7-31;: 30

The

smoothing [¥3

column

feeds anew [

series to
yeur chart.
L ]
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Figure 7-32:
Plotting the

smoothed
data
reveals the
underlying
trend.
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Figure 7-33:
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see trends
and patterns
ata glance
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space.
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Catching sparkline fever

Sparklines, developed by visualization guru Edward Tufte, are mini word-sized
charts placed in and among textual data, allowing you to see trends and pat-
terns at a glance with minimal space. With the sparkline concept, Tufte pro-
vides a mechanism that allows you to get visual context for data without the
need to take up alot of real estate on your dashboards.

Figure 7-33 illustrates how trending sparklines help provide an additional
layer of context to the month-over-month analysis provided. You can see that
the month-over-month variance for the year 2006 is 8 percent. Without the
sparkline, this variance would seem like cause for celebration. However,

the 12-month trend provided by the sparkline allows you to quickly see

that the data has been in a long, slow decline for some time.

Last Month This Month Variance 12 Mo Trend

2005 179 186 4%
2006 130 141 8% —

-

In terms of Excel, a sparkline is simply a miniature chart. The steps in creat-
ing a sparkline natively in Excel are relatively simple. Just follow these steps:
1. Create a normal-sized chart that displays the trending you need to see.

2. Remove anything from the chart that isn’t part of the data series: grid-
lines, labels, axes, titles, and so on.
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3. Under the Format tab, find and adjust the height and width selectors
under the Size group to resize the chart so that the height is about .50
inches wide and .25 inches tall. :

4. Click and drag the chart where you want it displayed.

If you really want to get fancy with sparklines, you may want to explore any
one of the Excel add-in applications that specialize in creating sparklines. My
favorite sparkline-add-in is MicroCharts from BonaVista Systems. The
MicroCharts add-in integrates directly into the Excel Ribbon and offers plenty '
of sparklines that are both effective and attractive. (See Figure 7-34.)

With MicroCharts, you can point to your data and then sparklines are placed
where you specify. No need to create and maintain separate charts. When

you have a data model prepared, creating a dashboard, like the one shown in
Figure 7-35, becomes a matter of pointing the MicroCharts add-in to the data.
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g

To take a test drive of the MicroCharts add-in, download the free trial from

www.bonavistasystems.com/DownloadMicroCharts.html,
|
i
!
i
|
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Chapter 8

Components That Group
and Bucket Data
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In This Chapter

» Making top and bottom displays

» Using histograms to track groups

p Creating histograms with pivot tables

» Highlighting top and bottom values in charts
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It's often helpful to organize your analyses into logié‘:al groups of data.
Grouping allows you to focus on manageable sets that have key attributes.
For example, instead of looking at all customers in one giant view, you can
analyze customers who buy only one product. This allows you to focus atten-
tion and resources on those customers who have the potential of buying
more products. : -

The benefit of grouping data is that it allows you to more easily pick out
groups that fall outside the norm for your business.

In this chapter, 1 explore some of the techniques you can use to create com-
ponents that group and bucket data.

Creating Top and Bottom Displays

When I look at the list of Fortune 500 companies, I immediately look to see
the top 20 companies. Then 1 look to see who just eked in at the bottom 20.
I rarely check to see who's number 251. It’s not because 1 don't care about

number 251; it’s just that I don't have the time or energy to process all 500

companies. So I process the top and bottom of the list.
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Figure 8-1:
Top and
bottom
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can be as
_simple as
tables that
highlight
details.
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This is the same concept behind creating top and bottom displays. Your audi-
ence has only a certain amount of time and resources to dedicate to solving
any issues you can highlight in your reporting mechanism. Showing them the
top and bottom values in a dataset can help them pinpoint where and how
they can have the most impact with the time and resources they do have.

Incorporating top and bottom
displays into dashboards

The top and bottom displays you create can be as simple as tables you incor-
porate into your dashboards. These tables are typically placed to the right of
a dashboard to highlight some detailed data a manager can use to take action
on a metric. For example, the simple dashboard shown in Figure 8-1 shows
sales information with top and bottom Sales Reps.

Revenue by Product Segment
FleetMaintenance .
Facility Maintenance and Regair L,816K
Predictive Maintenance /Preventative.., 2,658K
Green Plants and Foliage Care B39X
uemhgtmuzuepﬂ:zserﬁces 891K
Landscaping/Grounds Care (13
Revenue by Region -
west
souT 22610
wonTH 2007¢ LI, ThECDORE
WO EARE
seowssT 1K SRETC, o S8
WA E S
bl FRANK 6,145

To get a little fancier, you can supplement your top and bottom displays with
some ranking information, soifie in-cell bar charts, or some conditional for-
matting. (See Figure 8-2.)

You can create the in-cell bar charts with the REPT function, which I cover in
Chapter 6. The arrows are simple conditional formatting rules that are evalu-
ated against the variance in current and last months’ ranks.
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This gallery shows you some of the components you will find within the
black and white pages of this book. Here you'll see them in full
Techwlealont Ooooh! I've also included a few sample dashboards you
may be able to use as inspiration for your next project. Enjoy!
"{ vs Last
Top 10 Sales Reps Sales Rank Last Month  Month
HIRMANDLZ, EDUARDO $137,707 P 1 2 0
WATTS, GREER $111,652 IEE—— 2 3 + 1
SLECIM, ROBERT $106,299 NN 3 5 4 2
MCCRLEIGH, JEFFREY $102,240 I 4 2 § 2 In Chapter 8, | talk about the
DICKIR, WILLIAM $83,526 N 5 3§ -2 | benefits ofincluding top and
GALL, JASON $73.824 O 6 12 4 & bottom views in your dash-
PHALLAPS, JAMES $77,452 pEmE 7 7 = 0 | board.This figure shows how
KIMPIRT, RONALD $76,790 NEEE 8 5 4 1 | youcansupplementyourtop
SN, THOEUNG $76635 NN 9 8 o -1 | andbottom displays with some .
IDWERDS, MICHAEL 576,532 W 10 4 § -6 | ranking information, some
in-cell bar charts, and condi-
tional formatting. These kinds
vslast | of tables are typically placed
Bottom 40 Sales Reps Sales Rank LastMonth Menth to therightof a dashboard to
MEBLE, JASON 55547 W 244 244 = 0 | highlight detailed data for top
CELUSAN, WILLIAN 39775 W 243 241§ -2 | andbottom groups.
KRIZILL, ADAK 311,454 242 2% & 7
1HDANA, FRANK $15,044 N 241 221§ -20
GRANGIR, DAVID $16120 mmmmmm 240 240 = 0
DALLEARE, ANDRE 316265 pmmmam @239 2239 = 0
HICKLIBIRRY, JERRY 51667 mammmm 238 2225 ¥ -13
VAN HUILE, KENNETH 518,521 MEEEEE 237 242 4 5
RACHERDSEN, KENNETH 319675 NN 236 237 4+ 1
STIGALL, DAVID $20,002 DS 235 2243 4 8
p

250 4

This technique, pulled -
from Chapter 7, shows | 2% ]
how it can be farmore | 459
effective to chart trend
data side-by-side as 100
opposed to jamming
three lines on top of
each other. Yes, this is
all one chart!
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200 4 Quarterly Headcount (Top 5 Highlighted)
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= NotinTop 5 Quarters = Top 5 Quarters
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This chart purposely highlights the top five quarters based on headcount. No, the formatting and
labeling was not done by hand. Excel actually calculates which quarters are in the top five and
formats them automatically. You can find out how in Chapter 8.

25% of Sales Reps Sold 15 Units or Less Last Month

P
&
s

L)
e]

£
Ll

)
Lol

Number ofSaIe Reps

&

[ ]

25 BB 1625 2535 3545 4586 5535 86-75  75-85
Units Sold

Histograms are awesome grouping components, helping you see the general distribution of a
particular category or event. In Chapter 8, | show you how to create histograms from a pivot table!
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Inventory Control Trend
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In some situations, you'll need to track performance against a target range instead of against a
single target value. In this chart, monthly on-hand inventory is compared to an acceptable range.
The cool thing about this component is that the target range can be adjusted by simply editing
two cells. Check out Chapter 9 to see how this works.

e = e -

.Regicm Performance to Target

120% 1 MPoor ®Fair Good  VeryGood MmValue == Target

i i e+ e

80%

60%

40%

20%

. e ot et g -t en

North South West - Midwest

_ In Chapter 9, ! introduce you to the amazing bullet graph. A bullet graph is a type of column/bar
} graph developed by visualization expert Stephen Few to display multiple perspectives in an
incredibly compact space.
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Figure 8-2
You can use
the REPT
function

and some
conditional
formatting
to add visual
components
to your top
and bottom
displays.
A
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Figure 8-3:

Startwith F2er e Ch
a pivot [N

table that
contains
the data

you want:

to filter.

[
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Using pivot tables to create interactive
top and bottom views

If you read Chapter 3, you know that a pivot table is an amazing tool that can
help create interactive reporting. Take a moment to walk through an example
of how pivot tables can help you build interactive top and bottom displays.
You can open the Chapter 8 Sample File.xlsx file, found on this book’s
companion Web site, to follow along. Follow these steps to build a display
with a pivot table:

1. Start with a pivot table that shows the data you want to display with
your top and bottom views.

In this case, the pivot table shows Sales Rep and Sales_Amount. (See
Figure 8-3.)

Chapter 8: Components That Group and Bucket Data ’ 79
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’4‘8 0 Part Ili: Building Advanced Dashboard Components

2. Right-click any Sales Rep name in the table, choose Filter, and then
choose Top 10, as demonstrated in Figure 84.

‘Keep Oy Setected Rems
Hide Sefected kems

Figure 8-4:
Select the
Top 10 fitter {553
option. {3

. e F52

—————
Figure 8-5:
Specify the
filter you
wantto
apply.
L]

3. In the Top 190 Filter (Sales Rep) dialog box, define the view you’re
looking for.

In this example, you want the Top 10 Items (Sales Reps) as defined by
the Sales_Amount field.

Note that the drop-down-box in Figure 8-5 contains options for Top and
Bottom. You can use the same dialog box to get the bottom ten items.

4. Click OK to apply the filter.

At this point, your pivot table is filtered to show you the top ten sales
reps for the selected Region and Market. You can change the Market
filter to Charlotte and get the top ten sales reps for Charlotte only. (See
Figure 8-6.)

H-000203

L P




Chapter 8: Components That Group and Bucket Data ’8 ’ §

] ‘ |
Figure 8-6:
You can g%
interactively P&
filter your
pivot table
reportto
instantly
show the |2
top ten [l
salesreps [
. forany i
Region and G
Market.
]

{2 Sales_Amount

5. To create the bottom ten Sales Rep list, copy the entire pivot table and
paste it next to the existing one.

A° There's no need to create another pivot table from scratch. You can
copy and paste any pivot table to create various views using the same
data source. The best part is that when you copy and paste a pivot
table, you don't add to your file’s memory or file size because you're
using the same data cache.

&

Repeat Steps 2—4 in the newly-copied pivot table except this time
choose to filter on the bottom ten items as defined by the
Sales_Amount field.

If all went well, you now have two pivot tables similar to Figure 8-7: one
that shows the top ten sales reps, and one that shows the bottom ten.
You can link back to these two pivot tables using formulas. This way,
when the data is refreshed, your top and bottom displays are updated.

A b
Figure 8-7: [
You now {5
have two
pivot tables |33
that show
topand iz
.bottom e
displays.

[{64Grand Total
e 37

R e

LA

R
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182 Partii: Building Advanced Dashboard Components

If there’s a tie for any rank in the top or bottom values, Excel shows you
all the tied records. This means you may get more than the number you
filtered for. In other words, if you filtered for the top 10 sales reps and
there’s a tie for number the number 5 rank, Excel shows you 11 sales
reps (both reps ranked at number 5 will be shown).

Using Histograms to Track
Relationships and Frequency

L]
Figure 8-8:

A histogram
showing the
distribution
of units sold
per month
among your
sales force.
N

A histogram is essentially a graph that plots frequency distribution. What's a
frequency distribution, you ask? A frequency distribution shows how often an
event or category of data occurs. With a histogram, you can visually see the
general distribution of a certain attribute.

To see what I mean, take a look at the histogram shown in Figure 8-8. This his-
togram represents the distribution of units sold in one month among your
sales reps. As you can see, most reps sell somewhere between 5 and 25 units
a month.-As a manager, you want the hump in the chart to move to the right —
more people selling a higher number of units per month. So you set a goal to
have a majority of your sales reps sell between 15 and 25 units within the
next three months. With this histogram, you can visually track the progress
toward that goal.

Numbaer of Salss Reps
5 B ¥ & 8 8

05 515 1525 2535 3545 4555 5565 €5.7577585 85125
Units Soid

Before you get started creating your first histogram, it’s important to note the
several ways to do this in Excel. In this chapter, I show you how to create a
histogram using formulas and pivot tables. The techniques I cover here fit
nicely in reporting data models where there is a separation of data, analysis,
and presentation. In addition, these techniques allow for a level of automation
and interactivity that come in handy when refreshing reports each month.

.._.5
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Creating formula-driven histograms

First, you need a table that contains your raw data. The raw data should ide-
ally consist of records that represent unique counts for the data you want to
group. For instance, the raw data table in Figure 8-9 contains unique sales
reps and the number of units each has sold. Follow these steps to create a
formula-driven histogram:

1. Before you create your histogram, you need to create a Bin table. '

The Bin table dictates the grouping parameters that are used to break
your raw dataset into the frequency groups. The Bin table in Figure 8-9
tells Excel to cluster all sales reps selling less than 5 units into the first
frequency group, any sales reps selling 5 to 14 units in the second fre-
quency group, and so on.

som—— (Y
Figure 8-9: |
Startwith |5
your raw |23
data table
and a Bin |

table. i3]

<® You can freely set your own grouping parameters when you build your |
Bin table. However, it’s generally a good idea to keep your parameters as ;
equally spaced as possible. I typically end my Bin tables with the largest
number in my dataset. This allows me to have clean groupings that end
in a finite number — not in an open-ended greater than designation. '

2. After your raw data and Bin tables are ready, you must create a new
column that holds the FREQUENCY formulas. Name the new column
Frequency Formulas asseen in Figure 8-10.

Excel's FREQUENCY function counts how often values occur within the
ranges you specify in a Bin table.

3. Highlight a number of cells equal to the cells in your Bin table.

4. Type the FREQUENCY formula you see in Figure 8-10 and then press
Ctrl+Shift+Enter on your keyboard.

H-000206
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Figure 8-10;

Enter the
FREQUENCY
formula you

see here. 4

]
Figure 8-11:

Builda -
simple chart [3%

feeder table

that creates
appropriate §
labels for |

each Bin.

The FREQUENCY function does have a quirk that often confuses first-time

users. The FREQUENCY function is an array formula — that is, it’s a for-
mula that returns many values at one time. In order for this formula to
work properly, you have to press Ctrl+Shift+Enter on your keyboard
after typing the formula. If you simply hit the Enter key, you won't get
the results you need.

R Ve B ]

733 Sales Rep
|74

At this point, you should have a table that shows the number of sales
reps that fall into each of your Bins. You could chart this table, but the
data labels would come out wonky. For the best results, build a simple
chart feeder table that creates appropriate labels for each Bin. You do
this in the next step.

. Create a new table that feeds the charts a bit more cleanly (see

Figure 8-11).

Use a simple formula that concatenates Bins into appropriate labels. Use
another formula to bring in the results of your FREQUENCY calculations.

In Figure 8-11, I made the formulas in the first record of the chart feeder
table visible. These formulas are essentially copied down to create a
table appropriate for charting.

S| RS RIRISIE B[R]
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]
Figure 8-12.
Plot your
histogram
datainto a
column
chart.
L]

6. Use your newly-created chart feeder table to plot the data into a
column chart.

Figure 8-12 illustrates the resulting chart.

g B & & 8 8

DS 515 1525 2535 3545 4555 5565 €575 7585 85125

You can very well use the initial column chart as your histogram. If you
like your histograms to have spaces between the data points, you're done.

If you like the continuous blocked look you get with no gaps between the
data points, follow the next few steps.

7. Rightclick any of the columns in the chart and choose Format Data
Series.

The Format Data Series dialog box appears.

8. In the dialog box, select the Series Options button and adjust the Gap
Width property to 0%. (See Figure 8-13))

Adding a cumulative percent
to your histogram

A nice feature to add to your histograms is a cumulative percent series.
With a cumulative percent series, you can show the percent distribution
of the data points to the left of the point of interest.

H-000208
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Figure 8-13: ]
To eliminate
the spaces B

between P
~ columns, B
setthe Gap P

Width to 0%.
S—

——
Figure 8-14;
The
cumulative
percent
series shows
the percent
of the
population
that fills all
the Bins up
toeach
pointin the
histogram.
L]

RN B T 0 AP AT AT X - 7 S Al o A 101 T

&7

Figure 8-14 shows an example of a cumulative percent series. At each data
point in the histogram, the cumulative percent series tells you the percent of
the population that fills all the Bins up to that point. For instance, you can
see that 25% of the sales reps represented sold 15 units or less. In other words,
75% of the sales reps sold more than 15 units.

Take another look at the chart in Figure 8-14 and find the point where you see
75% on the cumulative series. At 75%, look at the label for that Bin range (you
see 35-45). The 75% mark tells you that 75% of sales reps sold between 0 and
45 units. This means that only 25% of sales reps sold more than 45 units.

25% of Sales Reps Sold 15 Units ort:ess Last Month
o .
§ ® 8% ‘
& o
@ %0 f
s 3
2w ]
H Z
s
2w
[ A
05 616 1526 2505 /45 4565 5565 6576 7585 £5.125
Units Soid

o e ek
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To create a cumulative percent series for your histogram, follow these steps:

1. After you perform Steps 1 through 5 of creating a histogram (which 1
outline in the earlier section, “Creating formula-driven histograms”),
add a column to your chart feeder table that calculates the percent of
total sales reps for the first Bin (See Figure 8-15). )

" Note the dollar symbols ($) used in the formula to lock the references
while you copy the formula down.

2. Copy the formula down for all the Bins in the table.
3. Use the chart feeder table to plot the data into a line chart.
As you can see in Figure 8-16, the resulting chart needs some additional

formatting. .
L]
Figure 8-15:
Inanew BEGhECALE,
column, 235 R
create a 0-5 . 8] =SUM{3HS3:H3)/SUM(SHS3:5H512)
e 5-15 53
formula that 153 ;;:25 52
£ 35 39|
calculates |3 e
the percent [& ﬁ 33
oftotal g [ess
sales reps ;gf:s 3
for the &
first Bin.
1
[
. 50
L]
40
Figure 8-16: .
Just a little
formatting |
fixes this |
chart. | o . . v
N 05 515 1525 2535 3848 4348 5545 6575 7585 35426
L]
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Figure 8-17: }

Place your

data values

in the row

area and the |33
SalesRep £

field in the
data area as

aCount. E
s |

4. Right-click the series that makes up your histogram (Count of Sales
Rep), select Change Chart Type, and then change the chart type to a
column chart. . '

5. Right-click any of the columns in the chart and choose Format Data
Series.

6. Select the Series Options button and adjust the Gap Width property to
0%, as illustrated in Figure 8-13.

7. Right-click Cumulative Percent series and choose Format Data Series.

8. In the Format Data Series dialog box, select the Series Options button.
Change the Plot Series On option to Secondary Axis,

9. Right-click Camulative Percent series and choose Add Data Labels.
At this point, your base chart is complete. It should look similar to the one

shown at the beginning of this section in Figure 8-14. When you get to this
point, you can adjust the colors, labels, and other formatting.

Creating a ltistoqi'am with a pivot table

Did you know you can use a pivot table as the source for a histogram? That's
right. With a little-known trick, you can create a histogram that is as interac-
tive as a pivot chart!

As in the formula-driven histogram, the first step in creating a histogram with
a pivot table is to create a frequency distribution. Here’s how you do it:

1. Create a pivot table and plot the data values in the row area (not the
data area).

As you can see in Figure 8-17, the SumOfSales Amount field is placed in
the row area. Place the Sales Rep field in the data area as a Count.

JEPY Y B
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Figure 8-18:
The
Grouping
dialog box.
RS

L]
Figure 8-19:

resulting of
grouping the
values in the
Row area is
a frequency

distribution g
that canbe 4

charted into

a histogram. {43

A\

The |

2. Right-click any value in the row area and choose Group-
The Grouping dialog box appears. (See Figure 8-18.)

3. In the dialog box, set the start and end values and then set the
intervals.

This essentially creates your frequency distribution. In F g\
distribution is set to start at 5,000 and to create groups in i
of 1,000 until it ends at 100,000.

After you click OK, the pivot table calculates the number of saleg r:ps
for each defined increment, just as in a frequency distribut_l(?"' (Se
Figure 8-19.) You can now leverage this result to create a histogram

ure 819, the
pcrements

The obvious benefit to this technique is that after you have a frequency dis-

tribution and a histogram, you can interactively filter the dat
dimensions, like Region and Market. For instance, you can see the
for the Canada market and then quickly switch to see the histogram
California market.

for the

As far as.your humble author can tell, you can’t add cumulative Per centages

to a histogram based on a pivot table.

2 based on other
histogram

189

;-—

H-000212




"90 Part lll: Building Advanced Dashboard Components

Highlighting Top Values in Charts

_
Figure 8-20;
This chart
highlights
the top five
‘quarters
with
different
font and
labeling.
—

Figure 8-21: [
Using the £
LARGE [
function g
returns the  j&
nthlargest [

number
froma

dataset. s
[~ Wt

Sometimes a chart is indeed the best way to display a set of data, but you
still would like to call attention to the top values in that chart. In these cases,

you can use a technique that actually highlights the top values in your charts.

That is to say, you can use Excel to figure out which values in your data
series are in the top nth value and then apply special formatting to them.

Figure 8-20 illustrates an example where the top five quarters are highlighted

and given a label.

The secret to this technique lies in Excel’s obscure LARGE function. The

" LARGE function returns the nth largest number from a dataset. In other

words, you tell it where to look and the number rank you want.

To find the largest number in the dataset, you'd enter the formula LARGE
(Data_Range, 1).To find the fifth largest number in the dataset, you'd use
LARGE (Data_Range, 5).Figure 821 illustrates how the LARGE function
works.

200 - Quarterly Headcount

EEE KR

@@ @ @ @ a @ @ 0 v @ B Qs
2005 2005 2005 2005 2006 2006 2006 2006 2087 2007 2007 2007

eNotinTopS Quarters  aTop S Quarters

= ARGH{C3.C14.1}]. |
*LARGE(C3:C14.5)
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The idea is fairly simple. In order to identify the top five values in a dataset,
you first need to identify the fifth largest number (LARGE function to the

. rescue) and then test each value in the dataset to see if it's bigger than the
fifth largest number. Here’s what you do:

1. Build a chart feeder that consists of formulas that link back to your
raw data.

The feeder should have two columns: one to hold data that isn’t in the
top five, and one to hold data that is in the top five. (See Figure 8-22.)

2. In the first rdw of the chart feeder, enter the formulas shown in
Figure 8-22.

The formula for the first column (F4) checks to see if the value in cell C4
is less than the number returned by the LARGE formula (the fifth largest

value). If it is, the value in Cell C4 is returned. Otherwise, NA is used. The -

formula for the second column works in the same way except the IF state-
ment is reversed: If the value in cell C4 is less than the number returned
by the LARGE formula, NA is used; otherwise the value is returned.

. ] _
Figure 8-22: [fiaidxam=in
Build a new |
chart feeder B3
that &3
consists of {6}
formulas
that plots
values into i
one of two
columns.
. ]

3. Copy the formulas down to fill the table.
4. Use the chart feeder table to plot the data into a stacked column chart.

You immediately see a chart that displays two data series: one for data
points not in the top five, and one for data points in the top five. (See
Figure 8-23.)

5. Right-click the top five data series and choose Add Data Label.

Notice in Figure 8-23 that the chart shows some rogue zeros. You can fix
the chart so that the zeros don’t display by performing the next few steps.

191 |

—

H-000214

PR
B T R e e A o A 0 M

T I




192

Part lli: Building Advanced Dashboard Components

Figure 8-23:
After adding
data labels
to the tep
five data
series and
doing a bit of
formatting,
your chart
should look
similar to
the one aNotin Yop 5 Quarters . = TopS Quarters

shown here.

@ @ @ o O 2 6 o o
2005 2005- 2005 2005 2006 2006 2006 2006 2007 2

g8
fo 8
3

6. Right-click any of the data labels for the top five series and choose
Format Data Labels.

7. In the Format Data Labels dialog box, select the Numbers button and
select Custom in the Category list.

8. Enter #, ##0; ; as the custom number format, as demonstrated in
Figure 8-24.

]
Figure 8-24:
Entering %

#, ##0; ;
as the
custom 4
formatfora §
data label H
renders all [
zeros in that §
data series [
hidden. }
s

9. Click the Add button and then click Close.

When you go back to your chart, you see that the rogue zeros are now hidden
and your chart is ready for colors, labels, and other formatting you want to
apply.

You can apply the same technique to highlight the bottom five values in your
data set. The only difference is that instead of using the LARGE function, you
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use the SMALL function. Whereas the LARGE function returns the largest nth
. value from a range, the SMALL function returns the smallest nth value.

Figure 8-25 illustrates the formulas you'd use to apply the same techmque
outlined here for the bottom five values.

The formula for the first column (F4) checks to see if the value in cell C4 is
greater than the number returned by the SMALL formula (the fifth smallest
value). If it is, the value in Cell C4 is returned. Otherwise, NA is used. The for-
mula for the second column works in the same way except the IF statement
is reversed: If the value in cell C4 is greater than the number returned by the
SMALL formula, NA is used; otherwise the value is returned.

|
Figure 8-25: #(CZDSMMWM 5) TNA" CZZ) e
Use the ‘
SMALL
functionto |
highlight the e
bottom 24
valuesina |
chart.
]
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H-000216




l ' 9& Part lll: Building Advanced Dashboard Components f
|
%

R I

P R Tt

PP R

;
;
k

H-000217




Chapter 9

Components That Display
Performance against a Target

ooo.ooo..co'ooocoooooo.o-oooooo.oooocooooooooooooo

In This Chapter

» Using variance displays

» Using progress bars

» Creating bullet graphs

» Showing performance against a range

H)pefully, this is an easy one to grasp. Someone sets a target, and
someone else tries to reach that target. The target could be anything
from a certain amount of revenue to a number of boxes shipped or to phone
calls made. The business world is full of targets and goals. Your job is to find
effective ways to represent performance against those targets.

What do I mean by “performance against a target”? Imagine your goal is to
break the land speed record, which is currently 763 miles per hour. That 4
makes your target 764 miles per hour, which will break the record. After you i

jump into your car and go as fast as you can, you will have a final speed of b
some number. That number is your performance against the target.

In this chapter, I explore some new and interesting ways to create components
that show performance against a target.

‘.

Showing Performance with Variances

The standard way of displaying performance against a target is to plot the
target and then plot the performance. This is usually done with a line chart
or a combination chart, such as the one shown in Figure 9-1.

A
%“‘
23
i
i
3
%
.
:a
Y

H-000218




e

7 96 Part Ill: Building Advanced Dashboard Components

U — )

| s
Figure 9-1:

i Atypical
P chart
showing
performance
againsta
target.
A

Aor May  Jun

=nTarget —— SalesRevenue

Although this chart allows you to visually pick the points where performance
exceeded or fell below targets, it gives you a rather one-dimensional view and
provides minimal information. Even if this chart offered labels that showed
the actual percent of revenue versus target, you'd still get only a mildly
informative view.

Pve always thought that a more impactful and informative way of displaying
performance against a goal is to plot the variances between the target and the
performance. Figure 9-2 shows the same performance data you see in Figure
9-1, but includes the variances (sales revenue minus target). This way, you not
only see where performance exceeded or fell below targets, but you get an
extra layer of information showing the dollar impact of each rise and fall.

L] N
M s T
? Figure 9.2: oo onthly Sales Revenue vs. Target
_ Consider | .,
; using | oo /\ /\\ /\ /"
! variances o ~
Ypommrd k>4 ) -
toplot | @0 °"~</

performance | oo

versus | 00 *
target_ Jan  Feb M Apr May Jun  Jul Aug Sep Ot Nov Dec

3%6) (BI) B00 ([33) (89) 1054 914 (162} T (294) (230) 770

Showing Performance against
Organizational Trends

The target you use to measure performance doesn’t necessarily have to be
one that is specifically set by management or organizational policy. In fact,
some of the things you measure may never have a target or goal set for them.
In situations where you don’t have a target to measure against, it’s often
helpful to measure performance against some organizational statistic.
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For example, the component in Figure 9-3 measures the sales performance for
each division against the median sales for all the divisions. You can see that
divisions 1, 3, and 6 fall well below the median for the group.

A
Figure 9-3:
Measuring
data when
there's no
target for a DMision Oivision Division Division Diviskan Division Divislon Diwision

measure. ooz 3 4 5 67 B
WM Sales  ~———Medlan
]

Here’s how you'd create a median line similar to the one you see in Figure 9-3:
1. Start a new column next to your data and enter a simple MEDIAN for-
mula, as shewn in Figure 94.

Note that this formula can be any mathematical or statistical operation
that works with the data you are representing. Just ensure that the
values returned are the same for the entire column. This gives you a
straight line.

2. Copy the formula down to fill the table.
Again, all the numbers in the newly-created column should be the same.
3. Plot the table into a column chart.
4. Right-click the Median data series and choose Change Chart Type.
5. Change the chart type to a line chart. BN

526 |=MEDIAN(SB$2:5859)
39,939
29,542
]
. 33,312
Figure 9-4:
Start a new 41535
column and 5" 35,089 |
|
entera 38,270 . |
formula. . i
a 40,022 i
[ B :
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Using Thermometer-Style Charts
to Display Performance

A thermometer-style chart offers a unique way to view performance against
a goal. As the name implies, the data points shown in this type of chart
resemble a thermometer. Each performance value and its corresponding :
target are stacked on top of one another, giving an appearance similar to that '
of mercury rising in a thermometer. In Figure 9-5, you see an example of a
. thermometer-style chart.

L] Revenue vs, Target BTaget
Figure 9-5:
Thermom- asx
eter-style 2 { g .
charts offer | 2~ {3 O

a unique ;iR
way to show :
performance se |

againsta ox LI

goal. Teger 310K 322X 29.5% 310K 355K 352K 383K 325K 358K 325K 200K 380K
S—— © Revenue 282K 251K 253K 323X 383K 305X 334X 330K 362K 296K 395K 342K

To create this type of chart, follow these steps:
1. Starting with a table that contains revenue and target data, plot the
data into a new column chart.
2. Right-click the Revenue data series and choose Format Data Series.
The Format Data Series dialog box appears.

3. In the dialog box, select the Series Options button and click
Secondary Axis. '

4. Go back to your chart aﬁd delete the new axis that was added; it’s the
vertical axis to the right of the chart.

5. Right-click the Target series and choose Format Data Series.
The Format Data Series dialog box appears again.

6. In the dialog box, select the Series Options button and adjust the Gap
Width property so that the Target series is slightly wider than the
Revenue series — between 45% and 55% is typically fine.

H-000221
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An Introduction to the Bullet Graph

A bullet graph is a type of column/bar graph developed by visualization
expert Stephen Few to serve as a replacement for dashboard gauges and
meters. He developed bullet graphs to allow for the clear display of multiple
layers of information without occupying a lot of space on a dashboard. A
bullet graph, as illustrated in Figure 9-6, contains a single performance mea-
sure (such as YTD [year-to-date] revenue), compares that measure to a
target, and displays it in the context of qualitative ranges, such as Poor,
Fair, Good, and Very Good.

Figure 9-7 breaks down the three main parts of a bullet graph. The perfor-

mance bar represents the performance measure. The target marker repre- f

sents the comparative measure. And the background fills represent the
- qualitative range.

& Poor - fFalr
EEmmemmgay | "Good W VeryGood}
Fi 96 aValue ~Target
igure 9-6:
Bullet ’;': 18 | ‘
graphs allow | _ | 3
youto | o
display | eox ‘
multiple | s . ‘
perspectives | *1
inan | ™
. . 20%
incredibly |
compact | o
Space. YD Revvs
Plan
L]
|
} arker represents the
| Background fill h/fvgl or comparative
| colors represent measure
qualitative ranges
Single bar represents
L] the peformance
measure
Figure 9-7: X ]
The parts ;
of a bullet 1
graph. N :
A Pl :
g
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Creating yodr first bullet graph

Creating a bullet graph in Excel isn’t necessarily difficult, but it can be a bit
tricky. Don’t let “tricky” scare you, though. Follow these steps to create your .
first bullet graph: :

1. Start with a data table that gives you all the data points you need to
create the three main parts of the bullet graph.

Figure 9-8 illustrates what that data table looks like. The first four

values in the data set (Poor, Fair, Good, and Very Good) make up the
qualitative range. You don’t have to have four values — you can have as
many or as few as you need. In this scenario, I want my qualitative range
to span from 0 to 100%. Therefore, the percentages (75%, 15%, 10%, and

5%) must add up to 100%. Again, this can be adjusted to suit your needs.

The fifth value in Figure 9-8 (Value) creates the performance bar. The
sixth value (Target) makes the target marker.

2. Highlight the entire table and plot the data on a stacked column chart.
The chart that’s created is initially plotted in the wrong direction. , f

3. To fix this, click the chart and select the Switch Row/Column button,
as shown in Figure 9-9.

4. Right-click the Target series and choose Change Chart Type. Change
the chart type to a line chart (with markers).

5. Right-click the Target series again and choose Format Data Series.
The Format Data Series dialog box appears.

6. In the dialog box, click the Series Options button and click Secondary
Axis.

7. Still in the Format Data Series dialog box, click the Marker Options
button and adjust the marker to look like a dash, as demonstrated in N
Figure 9-10.

. Still in the Format Data Series dialog box, click the Marker Fill button
-and select the Solid Fill property to set the color of the marker to
black. ' : -

5 9. Still in the Format Data Series dialog box, click the Line Color button
' and select the No Line option.

o]
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Figure 9-11;

Besureto |
delete the |
newly- f

created
secondary
vertical axis.
L]

10. Go back to your chart and delete the new secondary axis that was
added to the right of your chart. (See Figure 9-11.)

This is an important step to ensure that the scale of the chart is correct
for all data points.

11. Right-click the Value series and choose Format Data Series.
The Format Data Series dialog box appears again.

12. In the Format Data Series dialog box, click the Series Options button
and click Secondary Axis.

13. Still in the Format Data Series dialog box under Series Options, adjust
the Gap Width property so that the Value series is slightly narrower
than the other columns in the chart — between 205% and 225% is
typically okay.

14. Still in the Format Data Series dialog box, click the Fill button and

select the Solid Fill property to set the color of the Value series to
black.

15. Youw'’re almost done! All that’s left to do is change the color for each
qualitative range to incrementally lighter hues.

At this peint, your bullet graph is essentially done! You can apply whatever
minor formatting adjustments to size and shape of the chart to make it look
the way you want.

200% -
180%
160%
240%
| 220%
100% 1
20% [ 4ty Aca'wno}cnaunu
60% 5 @ Formzt Axs...
H  40% |
|
ox
D Rev vs Plan

%
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Adding data to your bullet graph

Now, here’s the cool part. After you've built your chart for the first perfor-
mance measure, you can simply use the same chart for any additional
measures. Take a look at Figure 9-12 to see what I mean.

<........,_.._.,.._._..__....__..._._________..___..4,._.._._..._«._-_“.__.,._.___,__.____.._-__._.___..__._.._.._,.

As you can see in Figure 9-12, you've already created this bullet graph with
the first performance measure. Imagine you add two more measures and you
want to graph those. Here’s the easy way to do it:

1. Click the chart so that the blue outline appears around the original
data set.

2. Hover your mouse over the blue dot in the lower-right corner of the
blue box. :

Your cursor turns into a diagonal double arrow, as demonstrated in
Figure 9-12.

3. Click and drag the-blue dot to the last column in your expanded
data set.

Figure 9-13 illustrates how the new data points are added without one ounce
of extra work!
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Final thoughts on formatting bullet graphs

Before wrapping up this introduction to bullet graphs, I want to cover two
final thoughts I have on formatting:

+ Creating qualitative bands

1+~ Creating horizontal bullet graphs

These are discussed in the next two sections.

Creating qualitative bands

First, if the qualitative ranges are the same for all the performance measures
in your bullet graphs, you can format the qualitative range series to have no
gaps between them. For instance, Figure 9-14 shows a set of bullet graphs
where the qualitative ranges have been set to 0 Gap Width. This creates the
clever effect of quahtatnve bands.

1. Right-click any one of the qualitative series and choose Format Data
_Series.
. The Format Data Series dialog box appears.

2. In the dialeg box, select Series Options and adjust the Gap Width
property to 0%.
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Regior; Performance io Target View
S | 120% WPoor WFar WGood ®VeryGood Mvsiue —Terget
Figure 9-14:
Try setting
gap widths
to zero to
create
clean-
looking
qualitative
bands.
L]
Creating horizontal ballet graphs _
For those of you who are waiting on the section about horizontal bullet
graphs, I have good and bad news. The bad news is that creating a horizontal
bullet graph from scratch in Excel is a much more complex endeavor than
creating a vertical bullet graph — one that doesn’t warrant the time and
effort it takes to create them.
The good news is that your clever author has come up with a way get a hori-
zontal bullet graph from a vertical one — and in three steps, no less. Here’s
how you do it: .
1. Create a vertical bullet graph.
See the section, *An Introduction to the Bullet Graph,” earlier in this
chapter, for more on creating bullet graphs.
2.-Change the alignment for the axis and other labels on the bullet graph
so that they’re rotated 270 degrees. (See Figure 9-15.)
.: A!igpent -
* 2
Figure 3-15:
Rotate all |
fabels so Hi
thatthey're H
on their
sides.
!
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L ]
Figure 9-16:
A horizontal
bullet graph.

|

\\J

3. Use Excel’s Camera tool to take a picture of the bullet graph.

When you have a picture, you can rotate it to be horizontal! Figure 9-16
illustrates a horizontal bullet graph.

% 0% A0% 0% 80% 100%

YID Revvs
Plan .

The nifty thing about this trick is that because the picture is taken with the
Camera tool, the picture automatically updates when the source table
changes.

Never heard of the Camera tool? Check out Chapter 6 for a detailed look at
Camera tool.

Showing Performance against
a Target Range

In some businesses, a target isn’t one value — it's a range of values. That is to
say, the goal is to stay within a defined target range. Imagine you manage a
small business selling boxes of meat. Part of your job is to keep your inven-
tory stocked between 25 and 35 boxes in a month. If you have too many
boxes of meat, the meat will go bad. If you have too few boxes, you'll lose
money.

To track how well you do at keeping your inventory of meat between 25 and
35 boxes, you need a performance component that displays on-hand boxes
against a target range.

Figure 9-17 illustrates a component you can build to track performance
against a target range. The gray band represents the target range you must
stay within each month. The line represents the trend of on-hand meat.

et et et . iy
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Obviously, the trick to this type of component is to set up the band that rep-
resents the target range. Here’s how you do it:

V 1. First, set up a limit table where you can define and adjust the upper
and lower limits of your target range.

Cells B2 and B3 in Figure 9-18 serve as the place to define the limits for
the range.

2. Build a chart feeder that’s used to plot the data points for the target
range.

This feeder consists of the formulas revealed in cells B8 and B9 in
Figure 9-18.

The idea is to copy these formulas across the entire dataset. The values
you see for Feb, Mar, and Apr are the results of these formulas.

Figure 9-18:
Create a
chart feeder 3 PO A Ve P
that 3 s i
contains : 3
formulas

that define [
the data f im b | My 1 Ao

points for =5853 3852 0 0 10
the target
range.
L]
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‘ 3. Add a rew for the actual performance values. (See Figure 9-19.)
These data points create the performance trend line.

Figure 9-19;
Add a row "},
forthe
perfermance
values.
L ]

4. Highlight the entire chart feeder table and plot the data on a stacked
area chart.

5. Right-click the Values series and choose Change Chiart Type. Change
~ the chart type to a line chart (no markers).

6. Right-click the Values data series again and choose Format Data
Series.

The Format Data Series dialog box appears.

7. In the dialog box, click the Series Options button and click Secondary
Axis.

8. Go back to your chart and delete the new axis that was added; it’s the
vertical axis to the right of the chart.

9. Right-click the Lower Limit data series and choose Format Data Series.
The Format Data Series dialog box appears again.
10. In the dialog box, click the Fill button and select the No Filt option.

That's it. All that’s left to do is apply the minor formatting adjusts to colors,
labels, and other formatting.

4
N
3
:
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In this part . . .

. i his section focuses on techniques that help you auto- I L e ;

; : ; : mate your reporting processes and gives your users ; St : '
an interactive user interface. Chapter 10 provides a clear F : ;
understanding of how macros can be leveraged to super- GAERC : ;
charge and automate your reporting systems. Chapter 11 L e ; :
illustrates how you can provide your clients with a simple RS ARy i
interface, allowing them to easily navigate through and N 3 '
interact with their reporting systems. : ‘
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“Chapter 10
Macro-Charged Reporting

In This Chapter

» Introducing macros

» Discovering two methods of recording a macro
p Dealing with Excel security
» Understanding some macro examples

080000000 0000000C000000020000006000000008060000600008F0O0CT

macro is essentially a set of instructions or code that you create to tell
Excel to execute any number of actions. In Excel, macros can be written
or recorded. The key word here is recorded.

'The analogy I often use is that recording a macro is like programming a phone
number into your cell phone. You first manually dial and save a number. Then
when you want, you can redial those numbers with the touch of a button. Just
as on a cell phone, you can record your actions in Excel while you perform
them. While you record, Excel gets busy in the background, translating your
keystrokes and mouse clicks to written code (also known as VBA; Visual Basic
for Applications). After a macro is recorded, you can play back those actions
anytime you wish.

In this chapter, I explore macros and reveal how you can use macros to
automate your recurring processes to simplify your life.

Why Use a Macro?

The first step in using macros is admitting you have a problem. Actually, you
‘have several problems:

+* Problem 1: You're making donuts: You do the same tasks over and
over again. As each new month rolls around, you have to make the donuts
(that is, crank out those reports). You have to import that data. You have ‘
to refresh those pivot tables. You have to delete those columns, jump up,
turn around, and do the hokey pokey. Who needs it? Wouldn't it be nice |
if you could fire up a macro and have those more redundant parts of your |
reporting processes done automatically?

_
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+~ Problem 2: You're making mistakes: Admit it, your hand-to-hand combat
style of using Excel leaves room for mistakes. When you're repeatedly z
applying formulas, sorting, and moving things around manually, there's '
always that risk of catastrophe. Add to that the looming deadlines and
constant change requests, and your error rate goes up.

' Why not calmly record a macro, ensure that everything is running
correctly, and then forget it? The macro is sure to perform every action
the same way every time you run it; reducing the chance of errors.

+ Problem 3: You’re making people mad: Remember that you're creating . ) |
these dashboards and reports for an audience that probably has a : |
limited knowledge of Excel. If your reports are a bit too difficult to use i )
and navigate, you'll find that you'll slowly lose support for your cause.

i
It's always helpful to make your reports a bit more user-friendly. Here are ) |
some ideas for macros that make things easier for everyone: !

+* A macro to format and print a worksheet or range of worksheets at the
touch of a button

¥ Macros that navigate a multi-sheet worksheet with a navigation page or
with a go to button for each sheet in your workbook

» A macro that saves the open document in a specified location and then
closes the application at the touch of a button

Obviously, each of the preceding examples can be performed in Excel without |

the aid of a macro. However, your audience will appreciate these little touches

that help make perusal of your report a bit more pleasant.
J
|
|

Introducing the Macro Recorder

M you tried to skip ahead and create your own macro before reading this chap-
ter, you may have found it difficult to pinpoint the Macro Recorder (the mecha-
nism that lets you record macros). This is because the macro functionality is
on the Developer tab, which is-initially hidden in Excel 2007. By hidden, I mean
you don't see a tab called Developer when you first open Excel 2007. You have
to explicitly tell Excel to make it visible.

To enable the Developer tab, follow these steps:

1. Select the Office icon (in the upper-left corner of Excel). |
2. Click the Excel Options button.
The Excel Options dialog box appears.

3. Make sure the Popular options are showing and ensure that the
Show Developer Tab in the Ribbon option has a check beside it.
(See Figure 10-1.)
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The Macro Recorder user interface -

Now that you have the Developer tab showing in the Excel Ribbon, you can
fire up the Macro Recorder and examine other critical macro options. Start
up the Macro Recorder by selecting Record Macro from the Developer tab.
This activates the Record Macro dialog box, as shown in Figure 10-2.

Figure 10-2:
The Record
Macro
dialog box.
(SRS R

Here are the four parts of the Record Macro dialog box: )

1~ At the top is a space for your macro name. This should be self-
explanatory. Excel gives-a default name to your macro, such as Macrol,
but 1 find it’s best practice to give your macro a name more descriptive
| of what it actually does. For example, you might name a macro that
' formats a generic table as FormatTable.

+” Below the macro name field is the Shortcut Key field. Every macro
or piece of code needs an event, or something to happen, for it to run.
This event can be a button press, a workbook opening, or in this case,
a keystroke combination. When you assign a shortcut key to your macro,
entering that combination of keys triggers your macro to run. This is an
optional field. You need not enter a shortcut key to run your macro.

5
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3~ Next, you find the Store Macro In field. This Workbook is the default
option. Storing your macro in This Workbook simply means that the
macro is stored along with the active Excel file. The next time you open
that particular workbook, the macro will be available to run. Similarly, if
you send the workbook to another user, that user can run the macro as
well (provided the macro security is properly set by your user — but
more on that later). ‘

#” Last, you see an option to enter a description for your macro. This
is an optional field, but it can come in handy if you have numerous
macros in a spreadsheet or if you need to give a user a more detailed
description about what the macro does.

Recording macros with absolute references

Now that you've read about the basics of the Macro Recorder interface, it's
time to go deeper and begin recording macros. The first thing you need to
understand before you begin is that Excel has two modes for recording —
absolute reference and relative reference.

Excel’s defauit recording mode is in absolute reference. As you may know, the
term absolute reference is often used in the context of cell references found in
formulas. When a cell reference in a formula is an absolute reference, it does
not automaticaily adjust when the formula is pasted to a new location.

The best way to understand how this concept applies to macros is to try it
out. Open the Chapter 10 SampleFile xIsx file and record a macro that counts
the rows in the Branchlist worksheet. (See Figure 10-3.)

NORTHBUFFALO 1601419

Yol NORTHBUFFALO 701407 ISGUTH
S (7 NORTH|BUFFALO_[B02207 BUFALO ooy 1SOUTH N
) 3 NORTH CANADA 151018 1SOUTH 1
Figure 10-3: |3 NORTHICANADA ez0cg SoUT ]
. NORTHIMCHIGAN. 110147 SOUTH, ]
Your pre [Fo NORTH [MICHIGAN 1501405 . SOUTH N
totaled |y NORTHMICHIGAN {503405 SOUTH Il

&) NORTHMICHIGAN 590140 ISOQUTH
worksheet g2 NORTHINEWYORK 18012 SOUTH| Ol
containing mﬂmimwv%w SOUTH X
two tables. ORI [Ny Oric oot ISOUTH | N
FEI— NORTH|NEWYORK {80621 SOUTH I

\\J

The sample dataset used in this chapter can be found on this book’s
companion Web site.

Follow these steps to record the macro:

N AR

TR R I RS

g
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1. Before recording, make sure cell Al is selected.
2. Select Record Macro from the Developer tab.

3. Name the macro AddTotal.

4. Choose This Workbook for the save location.

5. Click OK to start recording.

At this point, Excel is recording your actions. While Excel is recording,
perform the following steps:

6. Select cell A16 and type Total in the cell.

7. Select the first empty cell in Column D (D16) and type =
COUNTA(D2:D15).

.This gives a count of branch numbers at the bottom of column D. You
need to use the COUNTA function because the branch numbers are
stored as text.

8. Press Stop Recording from the Developer tab to end recording the
macro.

The formatted worksheet should look like something like the one in
Figure 10-4.

L]
for3te
Figure 10-4: ;gg:
Your post- T TNORTH{NEWYORK 5601310
602310
totaled OUTH NEWORLEANS (801607
worksheet.
L]

There you have it; you've recorded your first macro!

To see your macro in action, delete the total row you just added and play
back your macro by following these steps:

1. Select Macros from the Developer tab.

2. Find and select the AddTotal macro you just recorded.

3. Click the Run button.

A

215

H-000238



Figure 10-5:
The Excel
Macro
dialog box.
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Preity cool huh? The macro played back your actions to a T and gave your
table a total.

Now here’s the thing. No matter how hard you try, you can't make the
AddTotal macro work on the second table. Why? Because you recorded it as
an absolute macro.

To understand what this means, examine the underlying code. Don't run for
the hills just yet; it’s not as scary as it seems.

To examine the code, select Macros from the Developer tab to get the Macro
dialog box you see in Figure 10-5.

Select the AddTotal macro and click the Edit button. This opens the Visual
Basic Editor to show you the code that was written when you recorded
your macro:
Sub AddTotal()

Range(*A16™).Select

ActiveCell.FormulaR1Cl = “Tgt—e’\l”

Range(“D167).Select

ActiveCell. FormulaR1C1 = “<COUNTA(R[-14]C:R[-1]C)”
End Sub
Pay particular attention to lines two and four of the macro. When you asked

Excel to select cell range A16 and then D16, those cells are exactly what it
selected. Because the macro was recorded in absolute reference mode, Excel
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interpreted your range selection as absolute. In other words, if you select cell
A16, that cell is what Excel gives you. In the next section, you take a look at
what the same macro looks like when recorded in relative reference mode.

Recording macros with relative references

In the context of Excel macros, relative means relative to the currently active
cell. So you should use caution with your active cell choice — both when you
record the relative reference macro and when you run it.

First, make sure the Chapter 10 SampleFile xlsx file is open. (This file is avail-
able on this book’s companion Web site.) Then, use the following steps to
record a relative-reference macro:

1. Select the Use Relative References option from the Developer tab, as
demonstrated in Figure 10-6.

]
Figure 10-6:
Select |2
relative
reference [
macro [
recording. &
SRR

2. Before recording, inake sure cell Al is selected.
3. Select Record Macro from the Developer tab.

4. Name the macro AddTotalRelative.

5. Choose This Workbook for the save location.

6. Click OK to start recording.

7. Select cell A16 and type Total in the cell.

8. Select the first empty cell in Column D (D16) and type = .
COUNTA(D2:D15). !

9. Press Stop Recording from the Developer tab to end recording
the macro.

At this point, you have two macros recorded. Take a moment to examine the
code for your newly-created macro.

Select Macros from the Developer tab to get the Macro dialog box. Here,
choose the AddTotalRelative macro and click Edit.
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Again, this opens the Visual Basic Editor to show you the code that was writ-
ten when you recorded your macro. This time, your code looks something
like the following:
Sub AddTotalRelative()

ActiveCell Offset(15, 0).Range(*A17).Select

ActiveCell FormulaR1C1 = “Total”
- ActiveCell.Offset(0, 3).Range(*A1").Select

ActiveCell. FormulaR1C1 = “=COUNTA(R[-14]C:R[-1]1C)"
End Sub
Do you notice anything different about code lines two and four? There are
no references to any specific cell ranges at all! Of course you see "A1", but
that’s just the starting point. How does this code define where to make the

changes? Well, without getting too technical, let’s take a quick look at what
the relevant parts of this VBA code really mean.

"Notice that in line 2, Excel uses the Of fset property of the active cell. This

property tells the cursor to move a certain number of cells up or down and
a certain number of cells left or right.

The Offset property code tells Excel to move 15 rows down and 0 columns
across from the active cell (in this case, Al). So there's no need for Excel to
explicitly select a cell as it did when recording an absolute reference macro.

To see this macro in action, delete the total row for both tables and do the
following.

1. Select cell Al

2. Select Macros from the Developer tab.

3. Find and select the AddTotalRelative macro.

4. Click the Run button.

5. Select cell F1.

6. Select Macros from the Developer tab.

7. Find and select the AddTotalRelative macro.

8. Click the Run button.
Notice that this macro, unlike your previous macro, works on both sets of

data! Because the macro applies the totals relative to the currently active cell,
the totals are applied correctly.
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Figure 10-7:

You can find
the Form
controls
inthe

Developer |

tab.

For this macro to work, you simply need to ensure that

+* You've selected the correct starting cell before running the macro.

1+~ The block of data has the same number of rows and columns as the data
on which you recorded the macro.

Hopefully this simple example has given you a firm grasp of macro recording
with both absolute and relative references.

Assigning a macro to a button

When you create macros, you want to give your audience a clear and easy way
to run each macro. A basic button, used directly in the dashboard or report,
can provide a simple but effective user interface.

As luck would have it, Excel offers a set of controls — Form controls —
designed specifically for creating user interfaces directly on spreadsheets.
There are several different types of Form controls, from buttons (the most-
commonly-used control) to scrollbars.

The idea behind using a Form control is simple. You place a Form control on
a spreadsheet and then assign a macro to it — that is, a macro you've already
recorded. When a macro is assigned to the control, that macro is executed, or
played, when the control is clicked.

Take a moment to create a button for the AddTotalRelative macro you created
earlier. Here’s how:

1. Click the Insert drop-down list under the Developer tab. (See
Figure 10-7)

2. Select the Button Form Control.
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3. Click the location you want to place your button.

When you drop the button control onto your spreadsheet, the Assign
Macro dialog box, as shown in Figure 10-8, activates and asks you to
assign a macro to this button. .

4. Select the macro you want to assign to the button and then click OK. g » :

At this point, you have a button that runs your macro when you click it!
Keep in mind that ali the controls in the Forms toolbar work in the same way
as the command button, in that you assign a macro to run when the control
is selected.

The buttons you create come with a default name, such as Button3. To
rename your button, right-click the button and then click the existing name.
Then you can delete the existing name and replace it with a name of your
choosing.

|
|
|
|
, —
Figure 10-8:
Assign a
macro to
the newly-
added
} button.
’
|
\
\
|
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Macro Security in Excel 2007

AR
Figure 10-9:

Security &
warning §

when
macros are

For better or worse, Microsoft has introduced some significant security
changes for Office 2007. It’s important to understand the impact of these
changes so that you can help your audience use your macros without
crashing and burning.

One of the most significant changes for Excel 2007 is that macros are
disabled by default under certain circumstances. For example, if you create
the Excel macro file and use it on your computer, your macros work fine.
However, when another user tries to use macros in a file you've created, the
macros are disabled.

With earlier versions of Excel, you'd often see a pop-up box informing you
that the file contains macros. Depending on your Excel security settings,
you’d have the option to enable or disable macros in the file. This is no
longer the case for 2007.

If users open one of your Excel 2007 file, they get a small message under the
Ribbon stating that Macros Have Been Disabled. The message looks like
Figure 10-9.

As noble as the aim of these security features are, I have to admit it’s a

little annoying. There are actually two ways to overcome this security block.
That is, there’s a short-term solution and a long-term solution. These are
discussed in the next two sections.

present. ¥ A Ay,

The short-term solution to disabled macros

The short-term solution is to temporarily enable the macro content in the
current workbook. This allows you to use the macros during the current
session, but Excel blocks the macros each time the workbook is opened.

To temporarily enable the content, simply click the Options button beside
the warning message to activate the Microsoft Office Security Options dialog
box, as shown in Figure 10-10.

Chapter 10: Macro-Charged Reporting 2 2 1
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Here, they can select the Enable This Content option to activate the use of
macros for this session. -

o
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The long-term solution to disabled macros

The long-term solution is to set up a trusted location for your files. A trusted
location is a directory that is deemed a safe zone where only trusted work-
books are placed. A trusted location allows you and your clients to run a
macro-enabled workbook with no security restrictions as long as the work-
book is in that location.

To set up a trusted location, follow these steps:

L. Select the Macro Security button on the Developer tab. )
This activates the Trust Center dialog box.
2. Select the Trusted Locations button.

This opens the Trusted Locations menu (see Figure 10-11), which shows
you all the directories that are considered trusted.

3. Click the Add New Location button.

4. Click Browse to find and specify the directory that will be considered
a trusted location.

After you specify a trusted location, any Excel file that’s opened from this
location will have macros automatically enabled. The idea is to have your
clients specify a trusted location and use your Excel files from there.

H-000245




Chapter 10: Macro-Charged Reporting

Figure 10-11:
The Trusted
Locations
menu allows
you to add
directories
thatare
considered
trusted.
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Excel Macro Examples

Covering the fundamentals of building and using macros is one thing. Coming
up with good ways to incorporate them into your reporting processes is
another. Take a moment tofeéview a few examples of how you can implement
macros in your dashboards and reports. Open the Chapter 10 SampleFile.xIsx
file found on this book's companion Web site to follow along in the next
section. ’

Building navigation buttons

The most common use of macros is navigation. Workbooks that have many
worksheets or tabs can be frustrating to navigate. To help your audience, you
can create some sort of a switchboard, like the one shown in Figure 10-12.
When a user clicks the Example 1 button, he's taken to the Example 1 sheet.

223
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Figure 10-12
Use macros [
to build [
buttons that |;
help users F

navigate
your reports,

Creating a macro to navigate to a sheet is quite simple. You start at the sheet
that will become your switchboard or starting point and then start recording

~a macro. While recording, click the destination sheet (the sheet this macro

<®

Figure 10-13:
This report

allows users |3&!
to choose
their =

perspective.

will navigate to). After you click the destination sheet, stop recording the
macro. It's as easy as that.

It's useful to know that Excel has a built-in Hyperlink feature, allowing you to
convert the contents of a cell into a hyperlink that links to another location.
That location can be a separate Excel workbook, a Web site, or even another
tab in the current workbook. Although using a hyperlink may be easier

than setting up a macro, you can’t apply a hyperlink to Form controls (like
buttons). Instead of a button, you'd use text to let users know where they’ll
go when they click the link.

Dynamically rearranging pivot table data

In the example illustrated in Figure 10-13, macros allow a user to change the
perspective of the chart simply by selecting any one of the buttons shown.
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Figure 10-14 reveals that the chart is actually a pivot chart tied to a pivot
table. The recorded macros assigned to each button are doing nothing more
than rearranging the pivot table to slice the data using various pivot fields.

To create this type of setup, you first create a pivot table and a pivot chart.
Next, start recording a macro. While recording, move a pivot field from one
area of the pivot table to the other. When you're done, stop recording the
macro. Record another macro to move the data field back to its original posi-
tion. After both macros are set up, you can fire them in turn to see your pivot
field dynamically move back and forth.

Offering one-touch reporting options

The last two examples demonstrate that you can record any action that you
find of value. That is, if you think users would appreciate a certain feature
being automated for them, why not record a macro to do so?

in Figure 10-15, notice that you can filter the pivot table for top or bottom 20
customers. Because I pre-recorded the steps to filter a pivot table for the top
and bottom 20, my users don't have to. This not only saves them time and
effort, but it also allows users that don’t know how to take these actions to
benefit from them.

o
R
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26795
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Feel free to visit Chapter 3 for a refresher on how create the top and bottom

. yeports you see in Figure 10-15.

Figure 10-16 demonstrates how you can give your audience a quick and easy
way to see the same data on different charts. Don't laugh too quickly at the
uselessness of this example. [ actually worked for a guy who wanted to see
two-different charts with the same data. Instead of taking up real estate, I just
recorded a macro that changed the Chart Type of his chart. He could switch
views to his heart’s content.

Sales by Month
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Jen  feb Mar Apr May Jun s Aug Sep Oct Nov Dec
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Chapter 11

Giving Users an Interactive |
Interface

...Q.......O’..O..‘.......O........0..0........‘...

In This Chapter

» Introducing, adding, and configuring Form controls
» Using Check Box controls '

» Using Option Buttons

» Offering choices with Combo Boxes and List Boxes

....................................Q............

Ah, life was so much simpler in the days of one-view reports and static
dashboards. Remember the good old days when a static report was
enough to have managers carrying you on their shoulders?

Today, managers increasingly want to be empowered to switch from one

view of data to another with a simple selection from a menu of choices. For
those of us who build dashboards and reports, this empowerment comes with
migraines and acid reflux. How do you handle a manager that wants to see
multiple views for multiple regions or markets?

Fortunately, Excel does offer a handful of tools that enable you to add interac-
tivity into your reports. With these tools and a bit of creative data modeling,
you can give your managers the choices they crave with relative ease.

In this chapter, I show you 16w to incorporate menus, options, and selectors
into your reporting mechanisms and offer a few useful examples you can
implement into your processes.

Introducing Form Controls f

Excel offers a set of controls called Form controls, designed specifically for
creating user interfaces directly on a spreadsheet. The idea behind using a
Form control is simple. You place a Form control on a spreadsheet and then
configure it to give it a specific task.

A ] | )
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Excel's Form controls can be found on the Developer tab, which is initially
hidden in Excel 2007. By hidden, I mean you don't see a tab called Developer
when you first open Excel 2007. You have to explicitly tell Excel to make it
visible. To enable the Developer tab, follow these steps:

1. Select the Office icon (in the upper-left corner of Excel).
2. Click the Excel Options button.
The Excel Options dialog box appears.

S 3. Make sure the Popular options are showing and ensure that the Show
- Developer Tab in the Ribbon option has a check beside it. (See
Figure 11-1) . : ,

i . ¥} Shaw M Toolbar on selection D '
Figure 11-1: [ [ Enadle ive Preview®
. - ) Show Developer tab in the Ribbon®
Enabling the | use Cerlype
Developer 1} Sotorscheme:  [ehue 5]
tab. K SczeenTip style: | Show feature desariptions in ScreenTips j

D { )

When the Developer tab is visible, click it and select the Insert Icon button,
as shown in Figure 11-2. Here you find two sets of controls: Form controls

) and ActiveX controls. Form controls are designed specifically for use on a

. , spreadsheet whereas ActiveX Controls are typically used on Excel Userforms.
Because Form controls need less overhead and can be configured far easier
than their ActiveX counterparts, you generally want to use Form controls.

Figure 11-2:
Form
controls and
ActiveX
controls
L]
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Here are the nine form controls you can use directly on a spreadsheet (see
Figure 11-3). They are as follows: .

4~ Button: Provides users with a button that, when clicked, executes an
assigned macro. :

4+ Combo Box: Gives users an expandable list of options from which to
choose. -

4 Check Box: Provides a mechanism for a select/unselect scenario. When
the Check Box is selected, it returns a value of Txrue. When it isn’t
selected, False is returned. .

+” Spin Button: Enables users to easily increment or decrement a value by
clicking the arrow buttons provided. :

4~ List Box: Gives users a list of options from which to choose.

» Option Button: Enables users to toggle through several options one at
a time. The idea is to have two or more Option Buttons in a group. Then
selecting one Option Button automatically deselects the others.

1~ Scroll Bar: Provides users a mechanism to scroll to a value or position
using a sliding scale that can be moved by clicking and dragging the
mouse.

1~ Label: True to its name, this control allows you to add text labels to your
spreadsheet. You can also assign a macro to the label, effectively using it
as a button of sorts.

v Group Box: Typically used for cosmetic purposes, this control serves as
a container for groups of controls.

Button
Combo box
Check box
— Spin button
Fi 13
igure T8 Listbox Option-button
The nine
Form 4’3

1 |
controls -E {El oy
labeled. fove o @ o1 @

A ¥ ab|EEER
| I

>

Label Scroll bar

Group box
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Adding and Configuring Controls

To add a control onto the spreadsheet, simply click the control you require
and click the spreadsheet in the approximate location you want the control : :
placed. You can easily move and resize the control just as you would a chart .
or shape.

After you add a control, you want to configure it to define its look, behavior,
and utility. Each control has its own set of configuration options that allow
you to customize it for your purposes. To get to these options, right-click
the control and select Format Control, as demonstrated in Figure 11-4. This
opens the Format Control dialog box with all the configuration options for
that control. :

[ W =
Figure 11-4: |
Right-
clicking and [
selecting
Format |
Control
opens a
dialog box §
withthe B
configura- }
tion options.
]

3
i
4
xl
H
]
i
H
&
x
i
53
2
A

You'll notice in Figure 11-4 that there are five tabs listed in the Format Control
dialog box: Size, Protection, Properties, Web, and Control.

<® All but two controls have the Size, Protection, Properties, Web, and Control
tabs in their configuration options (the Button and label controls don’t have
the Control tab). These tabs werk the same way for each control. A handful
of controls do have additional formatting-oriented tabs used to configure
formatting options.

These tabs are as follows:

1~ The Size tab: Gives you options for detailed sizing and scaling of controls.

+ The Protection tab: Allows you to specify how the control will behave
when the worksheet is in a protected state. Here you can choose to
disable or enable the control when the worksheet is protected.

+” The Properties tab: Lets you control how the control is positioned in rela-
tion to the cells and columns in your spreadsheet. Here, you can specify
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whether you want the control to be resized or re-positioned when the
worksheet cells are adjusted. You can also specify whether you want the
controtl to be printed.

1 The Web tab: Expose some options that determine how the control will
behave when the worksheet is saved as an HTML Web page.

1~ The Control tab: This tab, which is different for each control, is where the
meat of the configuration lies. Here, you find the variables and settings
_ that need to be defined in order for the control to function.

Now that I've covered the administrative aspects of how Form controls work,
you're ready for the rest of this chapter. Throughout,  offer some examples
of how to use the most practical controls, demonstrating how each one
works. Plus, I walk you through a scenario for each control, showing how

the control can enhance your reporting mechanisms.

Using the Button Control

The Button control gives your audience a clear and easy way to execute the
macros you've recorded. To insert and configure a Button control, follow
these steps:

1. Click the Insert drop-down list under the Developer tab.

2. Select the Button Form control.

3. Click the location in your spreadsheet where you want to place
your button.

The Assign Macro dialog box appears and asks you to assign a macro to
this button. (See Figure 11-5.)

4. Select the macro you want to assign to the button and then click OK.

snuess §
Figure 11-5:
Assigna E
macro to
the newly- §
added
button.
—
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5. Edit the text shown on the button by right-clicking the button,
highlighting the existing text, and then overwriting it with your own.

To assign a different macro to the button, simply right-click and select Assign
Macro to reactivate the Assign Macro dialog box, as shown in Figure 11-5.

Using the Check Box Control

The Check Box control provides a mechanism for selecting/deselecting
options. When a Check Box is selected, it returns a value of True. When it
isn’t selected, False is returned. To add and configure a Check Box control,

follow these steps: ) '
1. Click the Insert drop-down list under the Developer tab.
2. Select the Check Box Form control.

3. Click the location in your spreadsheet where you want to place your
Check Box.

4. After you drop the Check Box control onto your spreadsheet, right-
click the control and select Format Control.

5. Click the Control tab to see the configuration options, as shown in
Figure 11-6.

6. First, select the state in which the Check Box control should open.

The default selection (Unchecked) typically works for most scenarios,
so it’s rare you have to update this selection.

7. Next, in the Cell Link box, enter the cell to which you want the Check
Box to output its value.

By default, a Check Box control outputs either True or False, depending
on.whether it’s checked. Notice in Figure 11-6 that this particular Check
Box outputs to cell A5:

Figure 11-6: 4
Formatting §
the Check
Box Control.
s L

e s
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¥

8. (Optional) You can check the 3D property if you want the control to
have a three-dimensional appearance.

9. Click OK to apply your changes.

To rename the Check Box control, right-click the control, select Edit Text, and
then overwrite the existing text with your own.

As Figure 11-7 illustrates, the Check Box outputs its value to the specified cell.
If the Check Box is selected, a value of TrueTrue is output. If the Check Box
isn’t selected, a value of FalseFalse is output.

If you're having a hard time figuring out how this could be useful, fear not.
have an example that illustrates how a Check Box can be used to toggle a
chart series on and off!

Figure 11-8 shows the same chart twice. Notice that the top chart contains
only one series, with a Check Box offering to Show 2004 Trend data. The
bottom chart shows the same chart with the Check Box selected. The on/off
nature of the Check Box control is ideal for when interactivity calls for a
visible/not visible state.

To see all the examples in this chapter live, open the Chapter 11 Sample
File available on this book’s companion Web site.

To create this example, I start with raw data that contains both 2004 and 2005
data (see Figure 11-9). Next to the raw data, I reserve a cell where the Check
Box control will output its value (Cell A12 in this example). This cell will
either contain TrueTrue or False. ‘

I then create a shadow dataset that consists of all formulas, as shown here in
Figure 11-10. The idea is that the chart actually reads from this data, not the
raw data. This way, | can control what the chart sees.

_-H—__
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Figure 11-8:
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Figure 11-9:
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Figure 11-10:
Create a
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dataset that

We Enjoyed an average month-over-month growth of 4% for
the year, surpassing sales for 2004

$243K

ST

Jan Feb Mar Apr May Jun JuW Avg Sep Ot Nov Dec
82005

We Enjoyed an average month.overanonth growth of 4% for
the year, surpassing sales for 2004

. Fab i3ar Apr tiay
3 2004] s2223m0 | 224524 | $136,004 | 5125280 | 5130751 | 9|
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Using Option Button Controls

Chapter 11: Giving Users an Interactive Interface 2 3 5

As you can see in Figure 11-10, the formulas for the 2005 row simply reference
the cells in the raw data for each respective month. I do that because I want
the 2005 data to show at all times.

For the 2004 row, | test the value of Cell A12 (the cell that contains the output
from the Check Box). If A12 reads True, [ reference the respective 2004 cell in
the raw data. If A12 doesn’t read True, the formula uses Excel’s NA() func-
tion to return an #N/A error. Excel charts can’t read any cell with the #N/A
error. Therefore, they simply don’t show the data series for any cell that con-
tains #N/A. This is ideal when you don’t want a data series to be shown at all.

Notice that the formula shown in Figure 11-10 uses an absolute reference with
cell A12. That is, the reference to cell A12 in the formula is prefixed with a $
sign ($A12). This ensures that the column references in the formulas don't
shift when they're copied across.

Figure 11-11 illustrates the two scenarios in action. In the scenario shown

at the top of Figure 11-11, Cell A12 is True, so the shadow dataset actually
brings in 2004 data. In the scenario shown at the bottom of Figure 11-11, Cell
Al12is False, so the shadow dataset returns #N/A for 2004.

After this setup is created, all that's left to do is create the chart using the
shadow data. As you can see, the combination of clever data modeling and
a Check Box control can produce some pretty cool effects.

Jal A3r Ap~ ey
[stresie | so01000 | soes.re0 | se25461 | wnsse |

Option Buttons allow users to toggle through several options one at a time.
The idea is to have two or more Option Buttons in a group. Then selecting
one Option Button automatically deselects the others. To add Option Buttons
to your worksheet, follow these steps:

i
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1. Click the Insert drop-down list under the Developer tab.
2. Select the Option Button Form control. *

- 3. Click the location in your spreadsheet where you want to pléce your
Option Button.

4. After you drop the control onto your spreadsheet, rightclick the
! control and select Format Control.

5. Click the Control tab to see the configuration options, as shown in i
Figure 11-12. :

6. First, select the state in which the Option Button should open.

The default selection (Unchecked) typically works for most scenarios,
so it’s rare you have to update this selection.

7. Next, in the Cell Link box, enter the cell to which you want the Option
Button to output its value.

By default, an Option Button control outputs a number that corresponds
to the order it was put onto the worksheet. For instance, the first Option
Button you place on your worksheet outputs a number 1; the second
outputs a number 2; the third outputs a number 3; and so on. Notice in
Figure 11-12 that this particular control outputs to cell Al.

8. (Optional) You can check the 3D property if you want the control to
have a three-dimensional appearance.

9. Click OK to apply your changes.

10. To add another Option Button, simply copy the button you created
and paste as many Option Buttons as you need.

The cool thing about copying and pasting is that all the conﬁguratlons
you made to the original persist in all the copies.
A\
To give your Option Button a meaningful label, right-click the control, select
Edit Text, and then overwrite the existing text with your own.

emnense B
Figure 11-12
Formatting [
the Option §
Button ¥
control. 4
L]
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One of the ways you can use Option Buttons is to feed a single chart with dif-
ferent data, based on the option selected. Figure 11-13 illustrates an example
of this. When each category is selected, the single chart is updated to show
the data for that selection.

Now, you could create three separate charts and show them all on your dash-
board at the same time. However, using this technique as an alternative saves
on valuable real estate by not having to show three separate charts. Plus, it’s
much easier to troubleshoot, format, and maintain one chart than it is three.

To create this example, | start with three raw datasets (as shown in Figure

11-14) that contain three categories of data: Income, Expense, and Net. Near

the raw data, | reserve a cell where the Option Buttons output their values

(Cell A8 in this example). This cell contains the ID of the option selected:
1,2,0r3.

-$200K

8 2003 Net
82004 Net
- 2005 Net

Figure 11-14: B3

Start with
the raw
datasets

and acell [z

where the

Option [
Buttons can [
output their [

values.
———
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I then create a shadow dataset that consists of all formulas, as shown in
Figure 11-15. The idea is that the chart reads from this shadow dataset,

allowing you to control what the chart sees. The first cell of the shadow
dataset contains the following formula: ik

This formula tells Excel to check the value of cell A8 (the cell where the
. Option Buttons output their values). If the value of cell A8 is 1, which repre- i i

sents the value of the Income option, the formula returns the value in the
Income dataset (cell BY). If the value of cell A8 is 2, which represents the value
of the Expense option, the formula returns the value in the Expense dataset
(cell B13). If the value of cell Bl is not 1 or 2, the value in cell B17 is returned.

<® Notice that the formula shown in Figure 11-15 uses absolute references with
cell A8. That is, the reference to cell A8 in the formula is prefixed with $ signs
($A$8). This ensures that the cell references in the formulas don’t shift when
they're copied down and across.

To test that the formula is working fine, you could change the value of cell A8
manually, from 1 to 3. When the formula works, you'd simply copy the formula
across and down to fill the rest of the shadow dataset.

When the setup is created, all that’s left to do i$ create the chart using the
shadow data. Again, the major benefits you get from this type of setup is that
any formatting changes can be made to one chart, and it’s easy add another
dataset by adding another Option Button and editing your formulas.

Figure 11-15; _
Createa [i53 N 2605 Income 399353.9 57
2004 income 219966.6 4
dat :;atd:"; 2003 tocome 159631.87 2
n 2005 Exponss. Tisses T
enter this 4 2004 Expense 1213468.16 i34
formulain s 0 Expensa 17174363
ormulain {25 2005 Net 1793873 7
the first cell. [i#& 2004 Net 438.440000000002 11
B9 2003 Net 63085.24 24

Using the Combo Box Control

The Combo Box control allows users to select from a list of predefined
options from a drop-down list. The idea is that when an item from the Combo
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T Yo e

PR - A

2%

i
o




e T )

1384
Figure 11-16: &

Formatting

the Combo {{i&
Box control. {E3

Box control is selected, some action is taken with that selection. To add a-
Combo Box to your worksheet, follow these steps:

1. Click the Insert drop-down list under the Developer tab.
2. Select the Combo Box Form control.

3. Click the location in your spreadsheet where yoil want to place your
Combo Box.

4. After you drop the control onto your spreadsheet, right-click the
control and select Format Control.

5. Click the Control tab to see the configuration options, as shown in
Figure 11-16.

6. In the Input Range setting, identify the range that holds the predefined
items you want to present as choices in the Combo Box.

As you can see in Figure 11-16, this Combo Box is filled with months.

7. Next, in the Cell Link box, enter the cell to which you want the Combo
Box to output its value.

By default, a Combo Box control outputs the index number of the
selected item. This means if the second item on the list was selected, the
number 2 would be output. If the fifth item on the list was selected, the
number 5 would be output. Notice in Figure 11-16 that this particular
control outputs to cell E15.

8. In the Drop Down Lines box, enter the number of items you want
shown at one time.

As you can see in Figure 11-6, this control is formatted to show 12 items
at one time. This means when the Combo Box is expanded, the user sees
12 items.

9. (Optional) You can check the 3D property if you want the control to
have a three-dimensional appearance.

10. Click OK to apply your changes.
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Combo Box Example: Controlling Multiple
Pivot Tables with One Combo Box

Here’s the deal. The report in Figure 11-17 contains two pivot tables — one
showing revenue for the selected market and one showing volume. Note that
each pivot table has its own Filter field, allowing for the selection of a Market.
The problem is that each time a market is selected from the Filter field in one
pivot table, the same market from the Filter field in the other pivot table must
be selected to ensure the correct Volume versus Revenue.

Figure 11-17:
You must e
synchronize
multiple
pivottable [
reports to [d5

Sum of DrderQt

get the i segment (3 o

2k 84 181 £33 3

correct § et o = 3

) oy 403 [~.] 1,077 E

analysis. [ o ot ok 3
wmms— 474 228 3550 2]

Not only is it annoying to have to synchronize both pivot tables each time
you want to analyze a new market’s data, but there’s a chance you, or your
audience, may forget to do so.

A Combo Box control can help in this situation. The idea is to record a macro
that automatically selects a market from the Market field of both tables. Then
alter the macro to filter both plvot tables, usmg the value selected from a
Combo Box control.

Using the Chapter 11 Sample File that appears on this book's companion
Web site, take a moment to walk through this example with me. For this exam-
ple, use the pivot tables found in the Using Combo Box Controls tab of the
sample file.

1. Create a new macro and call it SwitchMarkets. When recording starts,
select the Southwest market from the Market field in both pivot tables
and then stop recording.
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Feel free to review Chapter 10 for a refresher on how to record macros.
2. Place a Combo Box onto your spreadsheet.
3. Right-click your Combo Box and select Format Control.
The Format Control dialog box appears.
4. Specify an Input Range for the list you’re using to fill your Combo Box.
In this case, reference the list of markets already created in column Q.
5. Next, specify a Cell Link.

This is the cell that shows the index number of the item you select (cell
02 is the cell link in this example). When you've configured your Combo
Box, your dialog box should look similar to Figure 11-18.

Smss— i
Figure 11-18: [

Configure 34
the settings

for your §
Combo Box.
]

At this point, you can now select a market from your Combo Box and see
the associated index number in cell 02, In order to make use of this index
number, you have to pass it through the INDEX function. The INDEX
function converts an index number to a value that can be recognized.

An INDEX function requires two arguments in order to work properly. The
first argument is the range of the list you're working with. In most cases,
use the same range that’s feeding your Combo Box. The second argument
is the index number. If the index number is in a cell (like in cell 02), you
can simply reference the cell.

6. In cell 05, enter an INDEX functibn that converts the index number in
cell O2 to a value.

As you can see in Figure 11-19, the formula used is =INDEX (Q1:011,02).

The trick now is to edit the SwitchMarkets macro you recorded earlier

to use the value in cell 05, instead of a hard-coded value. This calls for
editing the macro-generated code via the Visual Basic Editor. Don't worry,
it won't get too crazy.

i
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7. Click the Macros button on the Developer tab.

This activates the Macro dialog box, as shown in Figure 11-20. From here,
you can select the SwitchMarkets macro and then click the Edit button.

Remember that when you recorded your macro, you selected the
Southwest market from the Market field in both pivot tables. As you
can see in Figure 11-21, the text "Southwest" is indeed hard-coded
in the macro-generated code.

Figure 11-1%:
Usean
INDEX

formula to
convert the
index
number
output by the
Combe Box it
1o a textual
value.

]

L .|
: Figure 11-20:
Selectthe
Switch-
Markets
macro and
click the Edit
button.
Lo
E ]

Figure 11-21: R - ) :
The
Southwest

market is

hard-coded
& '} PivotTields ("Narket”) .ClearAliFtiters
ln the macro ActiveSheet . PivortTebles{"PivotTable2”) .Pivotl lelds (“Narket”) .CurrestPage = _

code. [ 1w

¢ ) .Pivorrields{"Barket”) .Cleardl1Filtecs
ActiveSheet.PivotTebies ("PivotTablel”) . PivotTields ("Barket®) .CurtuatPage = _
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8. Replace =Southwest"” with ActiveSbeet .Range ( 05" ) .Value as
demonstrated in Figure 11-22.
This tells the macro to get the market name from cell O5. After you've
edited the macro, close the Visual Basic Editor to get back to the
-spreadsheet.
The final step is to ensure the macro plays each time you select a market
from the Combo Box.

9. Right-click the Combo Box and select Assign Macro. Select the
SwitchMarkets macro and then click OK. )

10. (Optional) You can clean up the formatting on your newly-created
report by hiding the rows and columns that hold the Filter fields in
your pivot tables, plus any lists or formulas you don’t want your
audience to see.

As you can see in Figure 11-23, this setup provides an easy and reliable way

to navigate pivot tables using one control.

SRS
Figure 11-22: §

ub SuitchBackets ()

Rep'ace SvitchXarkets Bacco
v: ]
u
South- 14
west with 2 ActiveSbeet.PivotTebles (*PivotTablel”) . Pivoryields (“Nerkec”) .ClearAlirilvers
- ActiveSkeet s *) .PivOLT1: *Market”) . -
Acuvesheet ) .PivotTields( ket”) .CurrencPage = _
Han e‘"os”) activeSheet.PivotTabies [*PivotTablez”) .PivotFields ("Barket”) .ClearAliriitecs
9 . Activeshest.PivotTables("PivotTablez®) .Pivorsields ("Racker™) .Cuxrenchoge * _

Value. £ e sw
L]
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You may notice your pivot table automatically adjusts the columns to fit the
data each time you select a new market. This default behavior can be bother-
some to someone using your pivot table reports. You can suppress this
behavior by right-clicking each pivot table and selecting Table Options. This
activates the PivotTable Options dialog box, where you can deselect the
Autofit Column Widths On Update selection. Remember, you have to do this
for each pivot table individually.

Using the List Box Control

The List Box control allows users to select from a list of predefined choices.
The idea is that when an item from the List Box control is selected, some

action is taken with that selection. To add a List Box to your worksheet, follow
these steps:

1. Click the Insert drop-down list under the Developer tab.
2. Seleet the List Box Form control.

3. Click the location in your spreadsheet where you want to place your
List Box.

4. After you drop the control onto your spreadsheet, right-click the
control and select Format Control.

5. Click the Control tab to see the configuration options, as shown in
Figure 11-24,

6. In the Input Range setting, identify the range that holds the predefined
items you want to present as choices in the combo box.

As you can see in Figure 11-24, this List Box is filled with region selections.

7. Next, in the Cell Link box, enter the cell where you want the List Box to
output its value. ‘

By default, a List Box control outputs the index number of the selected
item. This means if the second item on the list was selected, the number
2 would be output. If the fifth item on the list was selected, the number 5
would be output. Notice in Figure 11-24 that this particular controf out-
puts to cell P2.

The Selection Type setting allows users to choose more than one selec-
tion in the List Box. The choices here are Single, Multi, and Extended.

Always leave this setting on Single, as Multi and Extended work only in
the VBA (Visual Basic for Applications) environment.

8. (Optional) You can check the 3D property if you want the control to
have a three-dimensional appearance.

9. Click OK to apply your changes.
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_Figure 11-24: §; ¥

Formatting
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control. &S
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List Box Example: Controlling Multiple
Charts with One Selector

One of the more useful ways to use a List Box is to control multiple charts
with one selector. Figure 11-25 illustrates an example of this. As a region
selection is made in the List Box, all three charts are fed the data for that
region, adjusting the charts to correspond with the selection made. Happily,
all this is done without VBA code, just a handful of formulas and a List Box.

L
Figure 11-25:
This List Box
feeds the
region
selection to
multiple
charts,
changing
each
chartte B
correspond g
with the
selection H
made.
]
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To create this example, I start with three raw datasets (as shown in
Figure 11-26) that contain three categories of data; Revenues, Net Income
%, and Gross Margin. Each dataset contains a separate line for each region.
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I'then add a List Box that outputs the index number of the selected item to
cell P2. (See Figure 11-27)

I then create a shadow dataset that will consist of al! formulas. In this shadow
dataset, I use the Excel’s CHOOSE function to select the correct value from the
raw data tables based on the selected region.

In Excel, the EHOOSE function returns a value from a specified list of values
based on a specified position number. For instance, the formula

CHOOSE(3, "Red”, "Yellow", “Green", "Blue") returns Green
because Green is the third item in the list of values. The formula CHOOSE (1,
"Red", "Yellow", "Green", "Blue") returns Red.

See Chapter 14 to get a detailed look at the CHOOSE function.

As you can see in Figure 11-28, the CHOOSE formula retrieves the target
position number from Cell P2 (the cell where the List Box outputs the index
number of the selected item) and then matches that position number to the
list of cell references given. The cell references come directly from the raw
data table.

In the example shown in Figure 11-28, the data that would be returned with
this CHOOSE formula would be 98741. Why? Because cell P2 contains the
number 1, and the first cell reference within the CHOOSE formula is cell B7.

I entered the same type of CHOOSE formula into the Jan column and then
copied it across. (See Figure 11-29.) '

To test that your formulas are working, change the value of cell P2 manually,
entering 1, 2, 3, 4, or 5. When the formulas work, all that’s left to do is create
the charts using the shadow data.

..._.........__._......_.___
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In this part . . .

he theme of this section is importing and exporting

information to and from Excel. Chapter 12 explores
some of the ways to incorporate data that doesn't originate
in Excel. In that chapter, [ show you how to import data
from external sources as well as how to create systems that
allow for the dynamic refreshing of external data sources.
Chapter 13 wraps up this look on Excel dashboards and
reports by showing you the various ways to distribute and
present your work.
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Chapter 12

Using External Data for Your
Dashboards and Reports

In This Chapter

» Importing Microsoft Access data

» Importing Microsoft SQL Server data
p Using MS Query to get external data

.l...‘.....Q..’.0..........‘...D....Q.O‘.‘......,

W)uldn‘t it be wonderful if every dataset you came across were neatly

packed in one easy-to-use Excel table? Unfortunately, there are people
(and you know who they are) who insist on using platforms other than Excel.
Imagine the gall.

Of course, I'm being cheeky. The reality is that you will undoubtedly
encounter situations when the data you need comes from external data
sources. External data is exactly what it sounds like; data that isn't located in
the Excel workbook in which you're operating. Some examples of external
data sources are text files, Access tables, SQL Server tables, and even other
Excel workbooks. :

Throughout this book, I advocate the separation of data and presentation.
When dealing with small datasets that are developed and maintained in
Excel, you have to make a conscious effort to make that separation. However,
in complex models where large volumes of data come from Access or SQL,
the effort on your part is-eliminated. That data is already separated, baby.
The worry in these situations is how to efficiently move that data from over
there to over here. This chapter explores the most efficient ways to get
external data into Excel. ’

Before jumping in, however, there are a couple of disclaimers your humble
author would like to throw out there. First, the focus of this chapter is on
getting data from Access and SQL Server databases; mainly because the data
for a typical Excel user resides in Access or SQL Server. Second, there are
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numerous ways to get data into Excel. In fact, between the functionality found
in the user interface and the VBA/code techniques, there are too many to
focus on in one chapter. For this adventure, 1 focus on two techniques: using
the Get External Data group and using MS Query. Why these two techniques?
Both of these techniques are easy to grasp, can be implemented in most situa- i
tions, and don’t come with a lot of pitfalls and gotchas. Now that you can't sue ke
me anymore, let’s get started.

Using the Get External Data Group

Although the option to import external data was available in earlier versions
of Excel, this functionality was buried several layers deep. In Excel.2007 how-
ever, Microsoft made importing Access data from the Excel user interface
very simple — it’s right on the Ribbon! Click the Data tab on the Ribbon to
expose the Get External Data group, as shown in Figure 12-1.

Clicking any one of the data source types (each represented by an icon) acti-
vates an easy-to-use wizard that walks you through a process unique to that
type. In this section, | walk through the process of importing both Access and
SQL Server data using the Get External Data group.

Figure 12-1:
The Get
External 3

Data group §

contains the §
icons for
various
external
data
sources.
]

Importing Access data with the
Get External Data Group

The process of importing Access data is unbelievably simple in Excel 2007.
Here's what you do:

1. Select the Data tab from the Ribbon and select the From Access icon.

The first step is to browse for our Access database. If the database from
which you wish to import is local, simply browse to the file location and
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open it. If you have an Access database on a network drive at your
employer, you may also select that database as well — provided you
have the proper authorization and access.

2. Select the Access database from which you want to import and select
Open. (See Figure 12-2)

Note that you can import the older Access .mdb file formats as well as
Access 2007 . accdb databases.

The Select Table dialog box appears. (See Figure 12-3.)
3. Choose an existing Access Table or Query.
Note that both tables and queries are available for you to choose.

71292007 12:58:15 N 5512005 11:57:22 &5 &8
2006 7:56:28 AM 3:11:28 |G

1201012006 7:56:28 AM /512005 12:25:12

7423}2005 3:05:40 P4

12/10§2006

2/29[2007 12:58:15 AM  7/29)]

4. Choose the location and format for data that’s to be imported.
In the example in Figure 124, Table is chosen.

5. Click OK to start the import process.

it pem——_s .
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Figure 12-4:
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If you choose the Table option in the step shown in Figure 124, the raw data
is written directly onto your spreadsheet. If you choose the PivotTable or
PivotChart options, the data is saved to a pivot cache without writing the
actual data to the spreadsheet. This allows your pivot table to function as
normal without having to import potentially hundreds of thousands of data
rows twice (once for the pivot cache and once for the spreadsheet). Feel free
to review Chapter 3 for a quick explanation of pivot caches.

The incredibly powerful thing about data that has been imported this way is
that it's refreshable! That’s right. If you import data from Access using this
technique, Excel creates a table that can be refreshed by right-clicking and
selecting Refresh, as demonstrated in Figure 12-5. When you refresh your
imported data, Excel goes out to the external data source and re-imports the
data, overwriting the old table or pivot table.

Think about what this means in terms of building a reporting process.

You can create a dashboard or report based on external data that can be
refreshed when you need. When your data is refreshed, any charts, matrixes,
conditional formatting, or pivot tables that are built on top of this data are
automatically updated with the latest data. It’s a beautiful thing.
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Importing SOL Server data with
the Get External Data menu

Although a few more steps are involved with importing SQL Server data in
Excel, it’s just as easy as importing Access data. Just follow these steps:

b ez

1. Select the Data tab from the Ribbon and click From Other Sources. j
Choose the From SQL Server option from drop-down list, as shown in !
Figure 12-6.

Figure 12-6:
Selectthe
From SQL

Server
option.
N L

Selecting this option activates the Data Connection Wizard, as shown in
Figure 12-7. The idea is to configure your connection settings from Excel
to the server.

2. Enter the name of your server as well as your username and password.

SEmss—— h 'm s
Figure 12-7:
Step 1 of

the Data
Connection
Wizard is to
enter some
authenti-
cation
information.
3
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E\1
If you're typically authenticated via Windows authentication, simply
select the Use Windows Authentication option.
3. Select the database from which you want to import data.
As you can see in Figure 12-8, the Facility_Svcs_Database database has
been selected.
After the database is selected, all tables and views in that database are
displayed in the list of objects below the drop-down list.
4. Choose the table or view you want to analyze and then click the Next
button.
Figure 12-8: !
Specify the %
database
you're using [ai% 5
and then P b
choose the inos iz
table or £ o 19
VIEW YOu [ mESEEET /1812006 4:12:35 AM
need tO ¢ 6/18{2006 4:12:35 AM
import.
]

5. In the next screen in the wizard, shown in Figure 12-9, you can enter
some descriptive information about the connection you’ve just
created.

6. When you're satisfied with your descriptive edits, click the Finish
button to finalize your connection settings.

Note that all the fields in the screen shown in Figure 12-9 are optional.
That is, if you bypass this screen without editing anything, your data
imports just fine. The fields-that are most often used on this screen are

* File Name: In the File Name input box, you can change the filename
of the . odc (Office Data Connection) file generated to store the
configuration information for the link you just created. ;

¢ Save Password in File: Under the File Name input box, you can
save the password for your external data in the file itself (via
the Save Password in File check box). Placing a check in this check
box actually enters your password in the file. Keep in mind that
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this password isn't encrypted, so anyone interested enough could
potentially get the password for your data source simply by viewing
your file with a text editor.

* Description: In the Description field, you can enter a plain descrip-
tion of what this particular data connection does.

* Friendly Name: The Friendly Name field allows you to specify your
own name for the external source. You typically enter a name that’s
descriptive and easy to read.

Figure 12-9:
Add some
descriptive
information
for your
connection.
NRE——

7. Choose the location and format for data that’s to be imported. (See
Figure 12-10.)
8. Click OK to start the import process.

S |-
Figure 12-10:
Choose
where and
how you
wantyour k&
imported
data.
L]
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Using the MS Query Wizard

A\

Figure 12-11: &2

Startthe MS
Query
Wizard.

Microsoft Query (affectionately known as MS Query) is a standalone program
that, like the Get External Data option, establishes a refreshable data connec-
tion through the Excel user interface. The advantage in using MS Query is that
you can manipulate the data you want to import. You can select records from
Access objects subject to your own criteria or even user supplied criteria!

MS Query may or may not be installed on your system, based on how you
performed your Office installation. Keep in mind that if you don’t have the
MS Query program installed on your system, you can’t link to external data
sources in Excel. To install MS Query, you need your Microsoft Office installa-
tion disk. Start the Microsoft Office Setup and choose to customize your
installation. While you’re customizing your installation, look for Office Tools.
Find the Microsoft Query under Office Tools entry. Make sure you set it to
Run from My Computer and then complete the installation.

You can find the MS Query option under the From Other Sources drop-down
list, as shown in Figure 12-11.To import data using the MS Query Wizard,
follow these steps:

1. Select the From Microsoft Query option.

After MS Query fires up, you see the Choose Data Source dialog box, as
shown in Figure 12-12.

In this walkthrough, source some data from the zalexCorp.accdb
Access database. This file can be found on this book’s companion
Web site.

2. Choose <New Data Source> from the Databases tab and click OK.
The Create New Data Source dialog box appears.

Elly
5

Create » connection toaSQLStmlhole Irapont data
- Into Excel 35 a Tatile or AvolTable report.
From Analysis Sesvices
Create a connection to a SQL Server Analysis Services mb'..
import data into Excet as aTaMt or Pottable report.
* Froem XML Data hwt
Opmuwammnom .
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hpondnmmmmmnoymmmom .
Camewon \Mam

oy R g 2 e
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Figure 12-12:
The MS
Query
Wizard
starts by
asking you
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your data
source.
L]

L]
Figure 12-13:
Name your
new data
source.
L]

]
Figure 12-14:
Choose the
Access
database
driver.
——
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3. Type a name for your data source at the top of the dialog box.
As you can see in Figure 12-13, 1 call it ZalexCorp.
4. Choose a type of driver for the database to which you wish to connect.

In this walkthrough, I select Microsoft Access Driver (* .mdb, *.accdb),
" as shown in Figure 12-14.

5. Click the Connect button to activate the ODBC Microsoft Access Setup
dialog box. :
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Figure 12-15;

you're
connecting.

Figure 12-16:
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databases.
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6. Click the Select button.
The Select Database dialog box appears.

7. Navigate to the Access database (see Figure 12-15), select it, and
click OK.

8. After you select your database, continue to press OK until you come
back to the Choose Data Source dialog box.

As Figure 12-16 illustrates, your newly-linked ZalexCorp database is now

" displayed in list of data sources. After a database appears in the data
sources list, you no longer have to perform Steps 2-8 to access it. You
can simply click the name (in this case ZalexCorp) and connect directly.
This is somewhat like setting a bookmark to a Web site.

9. Select ZalexCorp and click-OK to display a list of tables and queries
available within the ZalexCorp database.

10. Pull the fields you want into your query. To do this, click the expand
icon to the left of your chosen table name (see Figure 12-17). Then
select each field and click the right-facing arrow to move the field into
the Columns in Your Query box. :

A quick way to choose all the fields in a table is to select the table (with-
out expanding it) and then click the arrow to move the fields in this
table over to the Columns in Your Query box.

"11. If you wish to change field ordering after you select your fields, you
can use the up and down arrows to the right of the Columns in Your
Query box.
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In Figure 12-18, the Market field has been moved to be the first column

. of the query.

\\3

Select the
fields you
want in your
query.
N

Figure 12-18:
MS Query
actually lets
you reorder
the fields
you select.
RN

12.

By default, the MS Query Wizard arranges the fields in the order in
which you choose them. Changing the order of fields is something you
can’t do with the Get External Data functionality.

The next pane of the MS Query Wizard gives you options to apply your
own criteria to filter your data before importing. (See Figure 12-19.)

To activate a filter, Select the field you wish to filter from the Column

to Filter box on the left. Doing so activates the filter options on the right
side of the wizard. The first field allows you to select a condition from

a drop-down list (siich as Equals, Does Not Equal, or Greater Than or
Equal To). The second field allows you to specify criteria for this condi-
tion. This section of the wizard allows you to combine up to three
filters with and/or logical operators. Again, applying filters on the fly

is something you can’t do with the Get External Data functionality.

Apply a filter to include only these records that have a UnitPrice .
greater than 200 and then click Next.
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"zard allows you to provide a custom sort
you can apply only three consecutive sorts.

E
s
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13 Apply a 801 ;L ,arket in ding'order and then click Next.

You'’re almost done The next pane asks whether you wish to return

the data to Excel or further modify the query in MS Query. (See Figure
12-21.) Also note the Save Query button. With this button, you can

save your query so you can access it from the Queries tab of the Choose

Data Source dialog box. In this example, don’t save your query and

instead choose to view your data in Excel.

14. Select the Return Data to Microsoft Office Excel option and then
click Finish.

15. Choose the location and format for data that’s to be imported (see
Figure 12-22) and then click OK to start the import process.

As with tables created with the Get External Data functionality, data
imported using MS Query is refreshable! You can refresh the data by
right-clicking inside the table and selecting Refresh. When you refresh
your imported data, Excel goes out to the external data source and
re-imports.the existing data.

_ Figure 1219
MS$ Query 1§
~lets you' 15,
apply. G

importing.
Au" . ..

Figure 12-20:
Apply a
custom sort
order.
msn—— - E:
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]
Figure 12-21: §
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to Excel.
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_
Figure 12-22:
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Managing External Data Properties

External data tables have a few adjustable properties that are exposed via the -
Properties dialog box. You can get to the properties of a particular External
data table by clicking the target table and selecting the Properties icon under’
the Data tab. (See Figure 12-23.)

Figure 12-23:
Getting

to the
properties of
an external
data table.
S

Activating the properties of an external data table calls up the External Data
Properties dialog box, as shown in Figure 12-24. Take a moment to understand
what each of these properties does. They are as follows:
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+ Include Row Numbers: This property is unchecked by default. Checking
this property creates a dummy column that contains row numbers. The
first column of your dataset is this row number column upon refresh.

¥ Adjust Column Width: This property is checked by default, telling Excel
to adjust the column widths each time the data is refreshed. Removing
this check causes the column widths to remain the same.

¥ Preserve Column/Sort/Filter/Layout: If this is checked, the order of the
columns and rows of the Excel range remains unchanged. This way, you
can rearrange and sort the columns and rows of the external data in
your spreadsheet without worrying about blowing away your formatting
each time you refresh.

¥ Preserve Cell Formatting: This is checked by default, telling Excel to
keep the applied cell formatting when you ;‘efresh.

+~ Insert cells for New Data, Delete Unused Cells: This is the default set-

~ ting for data range changes. When data rows decrease, you may have
errors in adjacent cells that reference your external range. The cells
these formulas referenced are deleted, so when you reference them you
get a #VALUE error in your formula cells.

»~ Insert Rows for New Data, Clear Unused Cells: This option ensures that
unused cells are not deleted, but only cleared when refreshing your data
source. This is handy when you have formulas that reference the cells
within your query results. When the unused cells are cleared instead of
deleted, formulas that reference those cells retain the their reference
addresses instead of returning #Ref errors.

v Overwrite Existing Cells with New Data, Clear Unused Cells: The third
option should be the same as option two when rows decrease as unused
cells are cleared.

L]
Figure 12-24;
The External
Data
Properties
dialog box.
L]
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et’s face it; you're not making these dashboards and reports for your

amusement. At some point, you'll want to share your handiwork with
others. The focus of this chapter is preparing your dashboards for life outside
your PC. Here, explore the various methods of protecting your work from
accidental and purposeful meddling and discover how you can distribute your
dashboards via PowerPoint and PDF (Portable Document Format).

Protecting Your Dashboards and Reports

You’ve put in a ton of hours getting your dashboard and reports to work the
way you want them to. The last thing you need is to have a clumsy client or
an overzealous power-user botching up your Excel file.

Before distributing any Excel-based work, you should always consider protect-
ing your file by using the protection capabilities native to Excel. Although
none of Excel’s protection methods are hacker-proof, they do serve to protect
the formulas, data structures, and other objects that make your reporting
mechanisms tick.

i
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Securing the entive workbook | I
using file protection options 1

Perhaps the best way to protect your Excel file is to employ Excel's file pro- R & - i
tection options, These options enable you to apply protection at the work-
book level, requiring a password to view or make changes to the file. This
method is by far the easiest to apply and manage. With this method, there's
no need to protect each worksheet one at a time. You can simply apply a

. blanket protection to guard against unauthorized access and edits. Take a

. moment to review the File Sharing options, which are as follows:

+” Forcing Read Only mode unless a password is given
v Requiring a password to open an Excel file
+” Removing workbook level protection

The next few sections discuss these options in detail.

Forcing Read Only mode unless a password is given

You can force your workbook to go into Read Only mode unless the user
has the appropriate password. This way you can keep your file safe from
unauthorized changes, yet still allow authorized users to edit the file.

Here are the steps to force Read Only mode:
1. Open an existing Excel file and click the Office icon in the upper-left
corner.

2. Select Save As to activate the Save As dialog box.

3. In the Save As dialog box, click the Tools button and select General
Options, as demonstrated in Figure 13-1.

The General Optiohs dialog box appears.

4. Enter an appropriate password in the Password to Modify input box
(as illustrated in Figure 13-2) and click OK.

Note that Excel passwords are case-sensitive, so make sure Caps Lock
on your keyboard is in the off position when entering your password.

e\3

5. Excel asks you to reenter your password, so reenter your chosen
password.

6. Save your file to a new name.

At this point, your file is password-protected from unauthorized
changes. If you were to open your file, you'd see something similar to
Figure 13-3. Failing to enter the correct password causes the file to go
into Read Only mode.
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Figure 13-1:
The File Exca Workbook (%.145)
Sharing
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in the Save
As dialog
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Options.

+
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T

Figure 13-3:
A password [
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]

Requiting a password to open an Excel file

You may have instances where your Excel dashboards are so sensitive only
certain users are authorized to see them. In these cases, you can force your
workbook to require a password to open. Here are the steps to employ a
password to open the file.

1. Open an existing Excel file and click the Office icon in the upper-left
corner.

2. Select Save As to activate the Save As dialog box.

3. In the Save As dialog box, click the Tools button and select General
Options. (Refer to Figure 13-1.)
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The General Options dialog box opens.

4. Enter an appropriate password in the Password to Open input box -
(as illustrated in Figure 134) and click OK. -

5. Excel asks you to reenter your phssword.
6. Save your file to a new name.
At this point, your file is password-protected from unauthorized viewing.

Figure 13-4:
Enter the
password

! needed to
modify

the file.
|

Removing workbook level protection

Removing workbook level protection is as easy as clearing the passwords
from the General Options dialog box. Here’s how you do it:

1. Open an existing Excel file and click the Office icon in the upper-left
corner.
2. Select Save As to activate the Save As dialog box.

i 3. In the Save As dialog box, click the Tools button and select General
Options. (Refer to Figure 13-1.)

The General Options dialog box opens.

4. Clear the Password to Open input box as well as the Password to
Medify input box and click OK. '

5. Save your file.

<P Notice the Read-Only Recommerided check box in the General Options dialog
box (refer to Figure 13-4). When you place a check in this check box, you get
a cute but useless message recommending read-only mode upon opening the
file. This message is only a recommendation and does not prevent anyone
from opening the file as read/write.

Protecting worksheets

You may find that you need to apply protection to specific worksheets, pre-
venting users from taking certain actions. For example, you may not want ;
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users to break your data model by inserting or deleting columns and rows.
You can prevent this by applying protection to your worksheet.

Unlocking editable ranges

By defauit, all cellsin a worksheet are set to be locked when you apply work-
sheet level protection. That is to say, after you protect a worksheet, the cells
on that worksheet can't be altered in any way. That being said, you may find
you need certain cells or ranges to be editable even in a locked state, like the
example shown in Figure 13-5.

1. Select the cells you need to unlock.
2. Right-click and choose Format Cells.

3. On the Protection tab, as shown in Figure 13-6, deselect the Locked
property.

Figure 13-5:
Though this
sheet needs oy Revenue ($ millions)
tobe 1200 1134 279
protected, srom 17 N o
users will - e
need to P . )

enter 2006
datainto the |

input cells

Financial Impact Summary

SN

provided. 2006 Actwal 2087 ActfOut 2008 an 2003 Plan
A
]

Figure 13-6: g
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cell remains | myacy
unlocked [4 Elvdsen.
when the ! tfgx’?’fm;;mmmwmmmmw
worksheet
is protected, R
deselectthe R
Locked f
propesty.
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4. Click OK to apply the change.

Applying worksheet protection

After you've selectively unlocked the necessary cells, you can commence to . )
i applying worksheet protection. Just follow these steps: '

1. Click the Protect Sheet button on the Review tab of the Ribbon (see
Figure 13-7) to activate the Protect Sheet dialog box.

. i L]
. Figure 13-7; §
Click
Protect
Sheet in the
Review tab. 1

2. Enter a password in the given input box, as demonstrated in
Figure 13-8, then click the OK button.

This is the password that removes worksheet protection. Note that speci-

fying a password is optional, as you can apply and remove worksheet
protection without one.

EnES——
Figure 13-8: |3
Specifya E
password i
that [
“removes [
worksheet g
protection.
e

3. In the list below the password input (see Figure 13-8), specify
which elements users are allowed to change when you protect the
worksheet.

When a check box is cleared for a particular action, Excel prevents users
from taking that action.

Take a moment to familiarize yourself with the some of the actions you
can limit when protecting a worksheet. They are as follows:

* Select Locked Cells: Allows or prevents the selection of locked cells.
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e Select Unlocked Cells: Allows or prevents the selection of unlocked
cells.

o Format Cells: Allows or prevents the formatting of cells.

o Format Columns: Allows or prevents the use of column formatting
commands, including changing column width or hiding columns.

e Format Rows: Allows or prevents the use of row formatting com-
mands, including changing row height or hiding rows.

» Insert Columns: Allows or prevents the inserting of columns.

_® Insert Rows: Allows or prevents the inserting of rows.
« Insert Hyperlinks: Allows or prevents the inserting of hyperlinks.

.o Delete Columns: Allows or prevents the deleting of columns. Note
that if Delete Columns is protected and Insert Columns is not
protected, you can technically insert columns you can’t delete.

e Delete Rows: Allows or prevents the deleting of rows. Note that if
Delete Rows is protected and Insert Rows is not protected, you can
technically insert columns you can't delete.

o Sort: Allows or prevents the use of Sort commands. Note that this
doesn’t apply to locked ranges. Users can't sort ranges that contain
locked cells on a protected worksheet, regardiess of this setting.

o Use AutoFilter- Allows or prevents use of Excel's AutoFilter function-
ality. Users can’t create or remove AutoFiltered ranges on a
protected worksheet, regardless of this setting.

o Use PivotTable Reports: Allows or prevents the modifying, refresh-
ing, or formatting of pivot tables found on the protected sheet.

o Edit Objects: Allows or prevents the formatting and altering of
shapes, charts, text boxes, controls, or other graphics objects.

o Edit Scenario: Allows or prevents the viewing of scenarios.
4. If you provided a password, reenter the password.
5. Click OK to apply the worksheet protection.
—

Removing worksheet protection
Just follow these steps to remove any worksheet protection you may have
applied:

1. Click the Unprotect Sheet button on the Review tab.

2. If you specified a password while protecting the worksheet, Excel asks
you for that password (see Figure 13-9). Enter the password and click
OK to immediately remove protection. :

e e A G gt
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Figure 13-9;
The
Unprotect
Sheet
buiton BE=
removes HE
worksheet
protection.
L]

Protecting the workbook structure

If you look under the Review tab in the Ribbon, you see the Protect Workbook
button next to the Protect Sheet button. Protecting the workbook enables
you to prevent users from taking any action that affects the structure of your
workbook, such as adding/deleting worksheets, hiding/unhiding worksheets,
and naming or moving worksheets. Just follow these steps to protect a
workbook: :

1. Click the Protect Workbook button on the Review tab of the Ribbon to
activate the Protect Structure and Windows dialog box, as shown in
Figure 13-10.

L]
Figure 13-10;
The Protect
Structure §
and [
Windows
dialog box.
L ]

2. Choose which elements you want to protect: workbook structure,
windows, or both.

When a check box is cleared for a particular action, Excel prevents users
from taking that action.

Selecting Structure prevents users from
¢ Viewing worksheets that you've hidden
* Moving, deleting, hiding, or changing the names of worksheets
* Inserting new worksheets or chart sheets
* Moving or copying worksheets to another workbook

e e aslan et o s
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« Displaying the source data for a cell in a pivot table Data area or
displaying pivot table Page field pages on separate worksheets :

« Creating a scenario summary report

« Using any Analysis Toolpak utilities that require resuits to be 1
placed on a new worksheet !

* Recording new macros

Choosing Windows prevents users from changing, moving, or sizing the
workbook windows while the workbook is opened.

3. If you provided a password, reenter the password.
4. Click OK to apply the worksheet protection.

Linking Your Excel Dashboards
into PowerPoint

There are at least eight different methods to get Excel data into PowerPoint.
For our purposes, I'll focus on the method that is most conducive to present-
ing frequently updated dashboards and reports in PowerPoint — creating

a dynamic link. A dynamic link allows your PowerPoint presentation to
automatically pick up changes you make to your Excel files.

Creating the link between
Excel and PowerPoint

When you copy and paste a range of data, you're simply creating a picture of
the range. However, when you create a link to a range, PowerPoint stores the »
location information to your source field and then displays a representation , o
of the linked data. The net effect is that when the data in your source file ' :
changes, PowerPoint updates its representation of the data to reflect the
changes. ‘

To test this concept of linking to an Excel range, follow these steps:

1. Open the Chapter 13 Sample File.xlsx file.
This file is available on this book's companion Web site.

2. Click the chart once to select it and press Ctri+C on your keyboard to
copy the chart. '
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é)Q)l\ﬂf'li If you're copying multiple charts, you don’t have to copy one at a time.
Simply select the range of cells that contain the charts and press Ctrl+C

to copy. This way, you're copying everything in that range of cells -,
charts and all. -

3. Open a new PowerPoint document and place your cursor at the
location you want the linked table to be displayed.

4. On the Home tab.in Powgr,l?qi_‘g‘t,_:_choose Paste>Paste Special, as

demonstrated jn Figure 1311,
The Paste Special dialog box appears. (See Figure 13-12.)

© 5. Select the Peste Link radi¢ button and choose Microsoft Excel Chart

© . Object fromi thie Het of document types.

PowerPoint. §
——
SRE——

Figure 13-12:
Be sure to
select Paste
Link and set
the link as
an Excel
Chart
Object.

R

-

6. Click OK to apply the link.

At this point, you have a chart on your PowerPoint presentation that’s
linked back to your Excel file. (See Figure 13-13)

This technique of ~'l_invl;i'ng Excel cha}_ts to PowerPoint is ideal if you aren't
proficient at building charts in-PowerPoint. Build the chart in Excel and then
simply create a link for the chart in PowerPoint.
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Mobile Phone Market Share

L]
Figure 13-13:
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]
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B Manual(y refreshing links
to capture updates

The wonderful thing about dynamic links is they can be i'e[reshed, enabling
you to capture any updates in your Excel files without recreating the links.
To see how this works, follow these steps:

1. Go back to your Excel file (from the example in the previous section)
and change the values for Samsung and Nokia, as demonstrated in
Figure 13-14.

Note the chart has changed.

]
Figure 13-14:
Witha _ ____
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thedatainto '
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2. Returan to PowerPoint, right-click the chart link in your presentation
and choose Update Link, as demonstrated in Figure 13-15.

You see that your linked chart automatically captures the changes.

|==-==——-—M

H-000298




276

Part V: Werking with the Outside World
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Figure 13-15:
You can
manually |
update links. : ‘
— > =

3. Save and close both your Excel file and your PowerPoint presentation,
and then open only your newly-created PowerPoint presentation.

This time you see the message shown in Figure 13-16. Clicking the Update
Links button refreshes all links in the PowerPoint presentation. Each time
you open any PowerPoint presentation with links, it asks you whether
you want to update the links. :

Figure 13-16;
PowerPoint,
by default,
asksifyou B
wantto F
update all B
links in the P
presenta-
tion.
L

Automatically refreshing
links to capture updates

Having PowerPoint ask you whether you want to update the links each and
every time you open your presentation quickly gets annoying. You can avoid
this message by specifying that PowerPoint automatically refresh your
dynamic links upon opening the file. Here's how:

1. In PowerPoint, click the Office icon in the upper-left corner.

2. Select the Prepare option and then click Edit Links to Files, as shown
in Figure 13-17.
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Figwe 13-17:
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manage
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Figure 13-18:
Setting the
selected
links to
update
automati-
cally.
L]
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The Links dialog box appears. (See Figure 13-18.)
3. Click each of your links and select the Automatic radio button.

To select multiple links in the Links dialog box, hold down the Ctrl key
on your keyboard while you select your links.

When your links are set to update automatically, PowerPoint automati-
cally synchronizes with your Excel file and ensures that all your updates
are displayed.

Chapter 13: Sharing Your Work with the OutsideWorld. 277 |
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Distributiné Your Dashboards via PDF

In Excel 2007, Microsoft has made it possible to convert your Excel Worksheets
to PDF (Portable Document Format) or XPS (XML Paper Specification). PDFis
the standard document sharing format developed by Adobe. XPS is Microsoft's
own open-source competitor to Adobe’s PDF file format. Distributing your
reports and dashboards as PDF or XPS documents allows you to share your
work without sharing your entire workbook.

Due to some legal complications, Microsoft was unable to include the “convert
to PDF” functionally natively to Excel. That is, you won't find that option in
Excel by defauit. You'll have to install Microsoft's free utility to convert your
work to PDF.

To install this utility, follow these steps:

1. Click on the Office icon in the upper-left corner of Excel
2. Select Save As, then choose Find Add-Ins for Other File Formats.
A Help file opens.

3. In the Help file, select the Install and Use the Publish as PDF or XPS
Add-in from Micresoft option.

4. Click on the link to go to the Web site for the Microsoft Save as PDF or
XPS Add-in.

5. When asked for software validation and installation of the Genuine
Advantage plug-in, click Continue.

This is Microsoft's piracy protection check.

Download button to download the Save as PDF or XPS Add-in. Keep
a note of where the file is downloaded.

7. Double<click on the downloaded file, accept the user agreement that
displays, and follow the installation steps.

The reward for all your work iS'a new menu selection in Excel’s Save As menu.
After you have this selection, you can convert a worksheet to PDF or XPS by
clicking on the Office Icon, sélecting Save As, and then choosing
PDF or XPS.

e

6. After the Genuine Advantage plug-in has done its check, click the
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Chapter14
Ten Chart Design Principles

0000008060000 060008060008000080600080600308000006000060000

In This Chapter

» Avoiding fancy formatting

» Skipping unnecessary chart junk

p Formatting large numbers

» Using data tables instead of data labels
» Using chart titles effectively

p Sorting data before charting

p Limiting the use of pie charts

p Parsing data into separate charts

» Maintaining correct aspect ratios

» Knowing when not to use charts

00 S B 0OOBOOOOGBCONNOOOERCOICPDBIIGDIORGOPOIBIOOEDROGOSEOESSOTBDS

'm the first to admit, I've created my share of poorly-designed charts —

bar charts with.every color known to man, line charts with ten or more
lines slapped on top of each other, and pie charts with slices so thin they
melded into a blob of black ink. When I look at these early disasters, my look
of shame is similar to that of a baby boomer looking at pictures of himself in
white bell-bottom jeans.

Excel makes charting so simple, it's often tempting to accept the charts it cre-
ates no matter how bad the default colors or settings are. But I'm here to
implore you to turn away-ffom the glitzy lure of the default settings. You can
easily avoid charting fiascos by following a few basic design principles.

In this chapter, I share with you a few of these principles and help you avoid
some of the mistakes I've made in the past. (No thanks needed.)

H-000304

R TN




2 8 2 Part Vi: The Part of Tens

Avoid Fancy Formatting

Oné of Microsoft’s major selling points of Excel 2007 is the new graphics
engine that occupies the new Office suite. Excel 2007 makes it easy to apply
effects that make everything look shiny, glittery, and oh-so-pretty. Now don’t
get me wrong, these new graphics are more-than-okay for charts created for
sales and marketing presentations. However, when it comes to dashboards,
you definitely want to stay away from them.

Remember that a dashboard is a platform to present your case with data.
Why dress up your data with superfluous formatting when the data itself is
the thing you want to get across? It's like making a speech in a Roman gen-
eral’s uniform. How well will you get your point across when your audience
is thinking, “What’s the deal with Tiberius?”

Take Figure 14-1, for instance. I created this chart (formatting and all) with
just a few clicks. Excel makes it super easy to achieve these types of effects
with its new Layout and Style features. The problem is that these effects
subdue the very data you're trying to present. Furthermore, if you include
this chart on a page with five to.ten other charts with the same formatting,
you get a blinding mess that’s difficult to look at, much less read.

The key to communicating effectively with your charts is to present your
data as simply as possible. I promise you, your data is interesting on its own.
There’s no need to wrap it in eye candy to make it more interesting.

Figure 14-2 shows the same Elata without the fancy formatting. I think you’ll
find that not only is the chart easier to read, but you can process the data
more effectively from this chart.

Here are some simple tips to keep from overdoing the fancy factor:

+ Don’t apply background colors to the Chart or Plot area. Colors in
general should be reserved for key data points in your chart.

v~ Don’t use 3D charts or 3D effects. No one’s going to give you an Oscar
for special effects. Anything 3D doesn't belong on a dashboard.

v~ Avoid applying fancy effects, such as gradients, pattern fills, shadows,
glow, soft edges, and other formatting. Again, the word of the day is
focus, as in “focus on the data and not the shiny happy graphics.”

v~ Don’t try to enhance your charts with clip art or pictures. Not only
do they do nothing to further data presentation, but they often just
look tacky.

B
. ,‘
]

)
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Skip the Unnecessary Chart Junk

Data visualization pioneer Edward Tufte introduced the notion of data to

ink ratio. Tufte's basic idea is that a large percentage of the ink on your chart
or dashboard should be dedicated to data. Very little ink should be used to
present what he calls chart junk: borders, gridlines, trend lines, labels,
backgrounds, and so on.

Figure 14-3 illustrates the ir/npact chart junk can have on your ability to
communicate your data. At first glance, the top chart in Figure 14-3 may look
over-exaggerated in its ambition to show many chart elements at one time,
but believe me, there are charts out there that look like this. Notice how
convoluted and cramped the data looks.

The bottom chart presents the same information as the top chart. However,
the bottom chart more effectively presents the core message that driver
registrations in Texas rose from 10+ million to almost 17+ million (a message
that was somehow diluted in the top chart). You can see from this simple
example how a chart can be dramatically improved by simply removing the
elements that don’t directly contribute to the core message of the chart.
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Here are a few ways to avoid chart junk and ensure your charts clearly
1 present your data:

1+ Remove gridlines: Gridlines (both vertical and horizontal) are almost
always unnecessary. The implied reason for gridlines is that they help
to visually gauge the value represented by each data point. The truth
is, however, we typically gauge the value of a data point by comparing
its position to the other data points in the chart. So gridlines become
secondary reference points that simply take up ink.

+* Remove borders: You'll find that eliminating borders and frames gives
your charts a cleaner look and helps avoid the dizzying lines you get
when placing many charts with borders on a single dashboard. Instead
of borders, space your charts to make use of the white space between
the charts as implied borders.

—

+~ Skip the trend lines: Seldom does a trend line provide insight that can’t
be gained with the already plotted data or a simple label. In fact, trend
lines often state the obvious and sometimes confuse readers into think- -
ing they're another data series. Why place a trend line on a line chart
when the line chart is in and of itself a trend line of sorts? Why place a
trend line on a bar chart when it’s just as easy to look at the top of the
bars? In lieu of trend lines, add a simple label that states what you're
trying to say about the overall trend of the data.

+~ Avoid data label overload: Nothing says you need to show the data
label for every value on your chart. It’s okay to plot a data point but not
display its value. You'll find that your charts have more impact when
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you show only numbers that are relevant to your message. For example,
Figure 14-3 shows a trend that includes seven years of data. Although all
the years are plotted to show the trend, only values of the first and last

plotted years are shown. The first and last plotted year’s data is enough

to fulfill the purpose of this chart, which is to show the trend and
ultimate growth of driver registrations.

+ Don’t show a legend if you don't have to: When you're plotting one

data serles, there’s no need to display a space-taking chart legend. If you

“allow your chart title to identify the one data series in your chart, you
can simply delete the legend.

1+ Remove any axis that doesn’t provide value: The purpose of the x- and

y-axes are to help a user visually gauge and position the values repre-

sented by each data point. However, if the nature and utility of the chart

doesn’t require a particular axis, you should remove it. In Figure 14-3,
there’s no real need for the y-axis because the two data points I'm
trying to draw attention to are labeled already. Again, the goal here

isn’t to hack away at your chart. The goal is to only include those chart

elements that directly contribute to the core message of your chart.

Format Large Numbers Where Possible

Figure 14-4:
Formatting
large
numbers to
millions or
thousands
makes for a
clearer
chart.
R

It'’s never fun to count the zeros in a large number, especially when you're

staring at 8-pitch font. When plotting very large numbers on a chart, consider

formatting the values so that they're truncated for easy reading.

For instance, in Figure 14-4, I've formatted the values to be displayed as 10M

and 17M instead of the hard-to-read 10,475, 000 and 16,906, 714.

You can easily format large numbers in Excel by using the Format Cells dialog

box. Here, you can specify a custom number format by selecting Custom in
the Category list and entering the desired number format code in the Type
input box. If Figure 14-5, the code "0, , "M" ensures the numbers are
formatted to millions with an M appendage.

Texas Registered Drivers 1980-2004

’/‘___"..——’/"m

10M

~ ey

1930 1985 1990 1995 2000 2008 2004
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L]
Figure 14-5:
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#,820.00_ );(Red)#,#£0.00)

$#,820 ),($2,280)
$80):Red)$#,840

To get to the Format Cells dialog box, highlight the numbers you’re formatting,
rightclick, and then choose Format Cells.

It’s generally good practice to format the source data that feeds your chart as
opposed to the data labels on your chart. This way, your formatting persists
even as you add and remove data labels.

In Chapter 1, you will find a table under the section “A Quick Look at
Dashboard Design Principles” which lists some common format codes and
how they can affect your numbers.

Use Data Tables instead of Data Labels

There may be situations where it’s valuable to show all the data values along
with the plotted data points. However, you've already seen how data labels
can inundate your users with ehart junk. .

Instead of using data labels, you can attach a data table to your Excel

chart. A data table allows you to see the data values for each plotted data
point, beneath the chart. Figure 14-6 illustrates a data table, showing the
data values for two series. As you can see, a lot of information is shown here
without overcrowding the chart itself.

Although it is true that data tables increase the space your charts take up on
your dashboard, they respond well to formatting and can be made to meld
nicely into your charts. Data tabies come in particularly handy if your clients
are constantly asking to see the detailed information behind your charts.
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Here are the steps you take to add a data table to your chart:

Figure 14-8;
The Format §
Data Table [
dialog box. §
. ]

1. Click your chart and select the Layout tab.

2. Click the Data Table icon and select Show Data Table with Legend
Keys, as demonstrated in Figure 14-7.

ot Chast  Chat 3D
eay Wall~ 1~ Rotation

Do not show a Data Table

‘Show Data Tabie belave ttie chart
but without Legend Keys

3. Rightclick your newly-added data table and choose Format Data Table.
The Format Data Table-dialog box appears. (See Figure 14-8.)
4. Apply any additional formatting to your data table.
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Make Effective Use of Chart Titles

Figure 14-9;
Use chart
labels to
present an
extra layer
of data
without
taking up
extra space
on your
dashboard.
R

Chart titles don’t have to be limited to simple labeling and naming duties.
You can use chart titles to add an extra layer of information, presenting
analysis derived from the data presented in the chart. Figure 14-9
demonstrates this. -

In 2003, more than 88% of housholds owning a
computer ware online, up 40% from 1997

21 Presence of
Computer

'—w—intemetAccess  18M

Sort Your Data before Charting

R
Figure 14-10:
Using sorted
datain

a chart
improves
readability
and clarity.
SN

Unless there’s an obvious natural order, such as age or time, it's generally
good practice to sort your data when charting. By sorting, [ mean sort the

source data that feeds your chart in Ascending or Descending order by
data value.

As you can see in Figure 14-10, building a chart using a dataset sorted by
values enhances its readability and somehow gives the chart a professional
look and feel. ’

" Unsorted Data Sorted Data
Cafornia e Californis. Jram
Forkds  NENNERBNUEREN 15.3M Tes NSRSEEENENNE 1.5
Winois NEMRINNN *204 Florids  |ENEEEERNNINEES 15.1M
Michigen  NNESURNEND 5.0 New York NESSEESSEN 11.1M
New lersy FRRINNEN ¢ 2m Ohlo  NESEEEEREN 0.0
NewYork  MEEEENERNES 111m Pennsyvania UNESNEENR 5.6
North Carotine  MEBRERRE €20 finoc NN 5.2M
Ohlo  NERBERREE 10.6M Michian  SENENEREN 04N
Pensybanis  SEEEEERMUEIR .34 Newlersey R €204
Tox  MNTTRNNENI 163M North Carokos MM €.2m
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Limit the Use of Pie Charts

Although pie charts have long been considered a viable charting option for
business reporting, they often aren’t well suited for dashboard reporting.
There are several reasons for this.

First, they typically take up more space than their cousins, the line and bar
charts. Sure, you can make them small, but pixel for pixe}, you get a lot less
bang for your data visualization buck with a pie chart.

Second, pie charts can't clearly represent more than two or three data
categories. Figure 14-11 demonstrates this fact.

b ]
Figure 14-1%: Accidents by Age ‘Accidents by Age
Pie charts *
can't clearly
represent
more than
two or
three data
categories. wiSts Basaedte
]

4%
W2 yearsand under

#2040 24 years ol
1% 2w 3syracio
B35 44 yeors old
a5 54 yewrs old
%55 ko 64 yeary old
HE5t0 74 yesrs ol

# 7S years ofd and aver

The pie chart on the left does a good job visually representing two data cate-
gories. You can easily distinguish the two categories and clearly get a sense
of distribution for each category. The pie chart on the right is a different
story. As you can see, when you go past two or three categories, a pie chart
isn’t as effective in relaying the proper sense of percent distribution. The
slices are too similar in size and shape to visually compare the categories.
Plus, the legend and data categories are disconnected, causing your eyes to
jump back and forth from pie to legend (even in color this the legend doesn’t
help). Sure, you could add category labels, but that would cause the chart to
take up more real estate without adding much value.

So what’s the alternative? Instead of a pie chart, consider using a bar chart.
With a bar chart, you can clearly represent the distribution percentages for -
many categories without taking the need for extra real estate. In Figure 14-12,
you can see the dramatic improvement in clarity you can achieve by using

bar charts.

H-000312
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Figure 14-12:
Bar charts
are an ideal
alternative
to pie
charts.
L]
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Don’t Be Afraid to Parse Data
into Separate Charts

Figure 14-13;
Sometimes
you work
with so
much data
that your
charts no
longer make
sense.
L]

Be aware that a single chart can lose its effectiveness if you try to plot too

much data into it. Take Figure 14-13, for example.

Workforce Profection by Age Group
25,000 -
15,000 -]
. e
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» » » R —
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2005 2006 2007 2008 2009 2010
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820t 24
—A—25t034
=35t 44
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——=65074
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You have a couple of problems here. First, the data is spﬁt into nine age

groups, which forces the use of nine lines. When you start plotting more than
three lines on a line chart, your chart begins to look jumbled. Second, the age
groups themselves have a wide range of data values. This causes the chart’s

y-axis scale to be so spread that™each line essentially looks like a straight line.

In situations like this, step back and try to boil down what exactly the chart
needs to do. What is the ultimate purpose of the chart? In this case, the ulti-
mate purpose of this chart is to show the growth or decline of the workforce
numbers for each age group. Now, you obviously can’t show every data point
on the same chart, so you have to show each age group in its own chart. That
being said, you want to make sure that you can see each age group alongside

the other for comparison purposes.

Figure 14-14 shows just one of many solutions for this particular example.
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Here, I've created a separate area chart for each age group and then lined
them up side by side. Each chart individually shows a general trend from
2005 to 2010. Because they're placed together, you can get an idea of the
magnitude of each age group. Also, notice that | grouped the last three age
groups into one group called 65 & Up. This groups the three smallest cate-
gories into one that’s worthy of plotting. Finally, 1 used data labels to quickly
show the growth or decline percentage from 2005 to 2110 for each group.

Again, this isn't the only solution to this problem, but it does do the job of
displaying the analysis I chose to present. )

It's not always easy to know exactly how to display your data in a chart —
especially when the data is multi-layered and complex. Instead of jamming
the world into one chart, step back and think about how to show the data
separately, but together.

Maintain Appropriate Aspect Ratios

In terms of charts, aspect ratio refers to the ratio of height to width. That is
to say, charts should maintain an approximate height to width ratio in order
for the integrity of the chart remain intact. Take a look at Figure 14-15 to see
what [ mean. - ,

The chart at the top of Figure 14-15 is at an appropriate aspect ratio that cor-
rectly renders the chart. The bottom two charts display the same data, but
the aspect ratios of these charts are skewed. The middle chart is too tall and
the bottom chart is too wide. This essentially distorts the visual representa-
tion, exaggerating the trend in the chart that’s too tall, and flattening the
trend in the chart that’s too wide.

I've seen lots of people contort their charts just to fit them into the empty
space on their dashboards. If you want to avoid distorting your charts, you
must keep them at an appropriate aspect ratio. What is that ratio?

291
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Generally speaking, the most appropriate aspect ratio for a chart is one
where the width of the chart is about twice as long as the height is tall. For
example, 1” tall by 2” wide is an appropriate ratio. 1.5” tall by 3" wide is also
appropriate. The actual height and width isn’t important. You can make your
charts as small or as big as they need to be. What is important is the ratio of
height to width.

Don’t Be A fraid to Use Something
Other Than a Chart

As we've already discussed in Chapter 15, some analyses just don’t require a
chart. Ask yourself if a simple table will present the data just fine. If the data
you are reporting can be more effectively shared in a table, then that’s how it
should be presented. Remember, the goal of a dashboatd is not to present
everything in a chart. The goal of a dashboard is to present key data in the
most effective way possible.
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Chapter 15

Ten Questions to Ask Before
Distributing Your Dashboard

........0...0...000.'09..0.00.0.0...0...0....O..'

In This Chapter

p Does your dashboard present the right information?

p Does everything in your dashboard have a purpose?

» Does your dashboard prominently display the key message?

p Can you maintain your dashboard?

» Does your dashboard clearly display its scope and shelf-life?
p Is your dashboard well documented? ’

p Does your dashboard use overwhelming graphics?

p-Does your dashboard overuse charts?

» Is your dashboard user-friendly?

» Is your dashboard accurate?

..0..O0.000009.00.0.0..00009‘.'9.0.0.000..0.0...6

you started this book with two chapters that discuss a few design and
data modeling principles that, together, make up what could be consid-
ered dashboarding’s best practices. Before you send out your finished prod-
uct, it's valuable to check your reporting mechanism against some of the
principles covered in this book. Use the ten questions in this chapter as a kind
of checklist to ensure your dashboard follows the best practices covered in
this book. —

Does My Dashboard Present
the Right Information?

Look at the information you're presenting and determine if it meets the
purpose of the dashboard you identified during the requirements-gathering
stage. Don't be timid about clarifying the purpose of the dashboard with the

TR
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core users. Avoid building the dashboard in a vacuum. Allow a few test users
to see iterations as you develop. This way, clear communication stays open,
and you won’t go too far in the wrong direction.

Does Everything on My l)ashboard
Have a Purpose?

Take an honest look at how much information on your dashboard doesn’t
support its main purpose. In order to keep your dashboard as valuable as
possible, you don’t want to dilute it with nice-to-know data that's interesting,
but not actionable. Remember, if the data doesn’t support the core purpose
of the dashboard, leave it out. Nothing says you have to fill every bit of white
space on the page.

Does My Dashboard Prominently
Display the Key Message?

Every dashboard has one or more key messages. You want to ensure that
these messages are prominently displayed. To test if the key messages in a
dashboard are prominent, stand back and squint your eyes while you look at
the dashboard. Look away and look at the dashboard several times. What
jumps out at you first? If it’s not the key components you want displayed,
you'll have to change something. Here are a few actions you can take to
ensure your key components have prominence:

+ Place the key components of your dashboard in the upper-left or
middle-left portion of the page. Studies have shown that these areas
are attracting the most attention for longer periods of time.

+~ De-emphasize borders, backgrounds, and other elements that
define dashboard areas. Fry to use the natural white space between
your components to partition your dashboard. If borders are necessary,
format them to a hue lighter than the one you've used for your data.

v Format labels and other text to hues lighter than the ones you've used
for your data. Lightly colored labels give your users the information
they need without distracting them from the information displayed.
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Can 1 Maintain This Dashboard?

There is a big difference between refreshing a dashboard and rebuilding a
dashboard. Before you excitedly send out the sweet-looking dashboard you
just built, take a moment to think about the maintenance of such a dash-
board. You want to think about the frequency of updates, how often data
needs to be refreshed, and what processes you need to go through each time
you refresh the data. If it's a one-time reporting event, set that expectation
with your users. If you know it'll become a recurring report, you want to
really negotiate development time, refresh intervals, and phasing before
agreeing to any time table.

Does My Dashboard Clearly Display
Its Scope and Shelf Life?

A dashboard should clearly specify its scope and shelf life. That is to say,
anyone should be able to look at your dashboard and know the relevant time
period and the scope of the information on the dashboard. This comes down
to a few simple things you can do to effectively label your dashboards and
reports, such as

1+ Always include a timestamp on your reporting mechanisms. This
minimizes confusion when distributing the same dashboard or report on

regular intervals.

» Always include some text indicating when the data for the measures
was retrieved. In many cases, timing of the data is a critical piece of
information when analyzing a measure.

1~ Use descriptive titles for each component in your dashbeard. Be sure
to avoid cryptic titles with lots of acronyms and symbols.

Is My Dashboard Well Documented?

It's important to document your dashboard and the data model behind it.
Anyone who has ever inherited an Excel spreadsheet knows how difficult it
can be to translate the various analytical gyrations that go into a report. If
you're lucky, the data model will be small enough to piece together in a week
or so. If you're not so lucky, you'll have to ditch the entire model and start
from scratch. o j

Ly
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‘9@1\35# By the way, the Excel model doesn’t even have to be someone else’s to be

difficult to read. I've actually gone back to a model that 1 built, and after six
or so months, I'd forgotten what I had done. Without documentation, it took
me a few days to remember and decipher my own work.

The documentation doesn’t even have to be highfalutin’ fancy stuff. A few
simple things can help in documenting your dashboard, such as

v Add a model map tab to your data medel. The model map tab is a sepa-
rate sheet you can use to summarize the key ranges in the data model,
and how each range interacts with the reporting components in the final
presentation layer.

1~ Use comments and labels liberally. It’s amazing how a few. explanatory
comments and labels can help clarify your model even after you've been
away from your data model for a long period of time. '

1+ Consider using colors to identify the ranges in your data model.
Using colors in your data model enables you to quickly look at a range
of cells and get a basic indication of what that range does. Each color
can represent a range type. For example, yellow could represent staging
tables, grey could represent formulas, and purple could represent
reference tables.

Is My Dashboard Overwhelmed
with Formatting and Graphics?

By now .you've probably gotten the point that, when it comes to formatting
dashboards and reports, less is more. Eye candy doesn’t make your data
more interesting. If you're not convinced, try creating a version of your
dashboard without the fancy formatting:

' ) »” Remove distracting colors and background fills. If you must have i -
colors in charts, use colors that are commonly found in nature: soft |
grays, browns, blues, and-gréens.

+* De-emphasize borders by formatting them to hues lighter than the
ones you've used for your data. Light grays are typically ideal for
borders. The idea is to indicate sections without distracting from the i
information displayed. ’

+* Remove all fancy graphical effects, such as gradients, pattern fills,
shadows, glow, soft edges, and other formatting.

+ Remove the clip art and other pictures.
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Does My Dashboard Overuse Charts

I think that when you compare the two versions, you'll find that the toned- ;
down version does a better job of highlighting the actual data. :

When Tables Will Do?

Figure 15-1:
Don‘tuse
charts for
charting’s

sake.
ST——

Just because you're building a dashboard, doesn’t mean everything on it has
to be a chart. In some analyses, a simple table will present the data just fine.
You typically use a chart when there’s some benefit to visually seeing trends,
relationships, or comparisons. Ask yourself if there’s a benefit to seeing your
data in chart form. If the data is relayed better in a table, that’s how it should
be presented.

Figure 15-1 illustrates a simple example. The chart on the left and the table
on the right show the exact same data. The table does a fine job at presenting
the key message of the analysis — revenue is at 95 percent of plan. Why use
the chart that requires more real estate, not to mention more work and
maintenance?

Revenue vs. Plan: 95%
142k 150k
142.000
150,000
Revenue Plan

Is My Dashboard User-Friendly? |

Before you distribute your reporting mechanism, you want to ensure that it’s
user-friendly. It's not difficult to guess what user-friendly means. Usually a
user-friendly mechanism has the following characteristics:

 Intuitive: Your reporting mechanism should be intuitive to someone
who has never seen it before. Test your dashboard on someone and ask
him if it makes sense. If you have to start explaining what the dashboard
says, something is wrong. Does the dashboard need more labels, fewer
complicated charts, a better layout, more data? it’s a good idea to get
feedback from several users.
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+~ Easy to navigate: If your dashboard is dynamic, allowing for interactiv-
ity with macros or pivot tables, you should make sure the navigation
works well. Does the user have to click several places to get to her data?
Is the number of drill-downs appropriate? Does it take too long to switch
from one view to another? Again, you want to test your dashboard on
several users. Be sure to test any interactive dashboard on several
computers other than yours. )

1+~ Prints properly: Nothing is more annoying than printing a report only
to find that the person who created the report didn’t take the time to
ensure it prints correctly. Be sure you set the print options on your
Excel files so that your dashboards print properly.

Is My Dashboard Accurate?

Nothing kills a dashboard or report faster than the perception that its data is
inaccurate. It’s not within my capabilities to tell you how to determine if your
data is accurate. 1 can, however, highlight three factors that establish the per-
ception that a dashboard is accurate:

1+~ Consisténcy with authoritative sources: It’s obvious that if your data
doesn’t match other reporting sources, you have a data credibility issue,
especially if those other sources are deemed to be the authoritative
sources. Be sure you're aware of the data sources that are considered to
be gospel in your organization. If your dashboard contains data associ-
ated with an authoritative source, compare your data with that source
to ensure consistency.

» Internal consistency: It's never fun to explain why one part of your
dashboard doesn'’t jive with other parts of the same dashboard. You
should ensure some level of internal consistency within your dashboard.
Be sure comparable components in different areas of your dashboard
are consistent with each other. If there’s a reason for inconsistency, be
sure to clearly notate those reasons. It’s amazing how well a simple
notation can clear up questions about the data.

. -

1~ Personal experience: Have you ever seen someone look at a report and
say, “That doesn’t look right™? He’s using what some people call gut feel
to evaluate the soundness of the data. None of us look at numbers in a
vacuum. When you look at any analysis, you bring with you years of per-
sonal knowledge, interaction, and experience. You subconsciously use
these experiences in your evaluation of information. When determining
the accuracy of your dashboard, take into consideration organizational
anecdotal knowledge. If possible, show your dashboard to a few
subject-matter experts in your company.
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absolute references
defined, 214
in in-cell charting, 146
recording macros with, 214-217
.accdb file format, 253, 258-259
Access
importing data to Excel
directly, 252-254
refreshing data, 254, 262
saving imported data to pivot
caches, 254
using MS Query, 258-263
refreshing data imported to Excel from,
254, 262 ,
saving imported data to pivot caches, 254
accessing
Form controls on Developer tab, 228-229
MS Query Wizard, 258-263
Active X controls compared with Form
controls, 220, 228
adding
Button controls to worksheets, 231-232
Camera tool to Quick Access toolbar,
139-140
Check Box controls to worksheets, 232
Combo Box controls to worksheets, 239
controls, Form, to worksheets, 230
cumulative percent series to histograms,
185-188 -
drop-down lists, 37
fields to drop zones, 56-58
Form controls to worksheets, 230
further measures to bullet graphs,
203-204 °
layers of analysis to dynamic labels,
137-139

List Box controls to worksheets, 244
Option Button controls to worksheets,
235-236
worksheet controls
Button, 231-232
Check Box, 232
Combo Box, 239
Form, 230
List Box, 244
Option Button, 235-236
analysis layer
data layer, compared with, 25-26, 36
drop-down lists, relationship to, 36-37
multiple, 36-37, 137-139
pivot tables, relationship to, 51-52
role of dynamic labels, 137-139
area charts
defined, 88
illustrated, 89
preparing data for, 89-90
problem of too much data, 290-291
trending with, 154
arguments
CHOOSE function
Index_num argument, 43
Value argument, 43
Col_index_num argument, 35
HLOOKUP function
Lookup_value argument, 38
Range_1lookup argument, 38-39
Row_index_num argument, 38
Table_array argument, 38
Lookup_value argument
HLOOKUP function, 38
VLOOKUP function, 34
Range_lookup argument
HLOOKUP function, 38-39
VLOOKUP function, 35
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arguments (continued)
Row_index_num argument
HLOOKUP function, 38
Table_array argument
HLOOKUP function, 38
VLOOKUP function, 34-35
VLOOKUP function
Col_index_num argument, 35
Lookup_value argument, 34
Range_lookup argument, 35
Table_array argument, 34-35
array formulas, 184 i
aspect ratios, chart, 291-292
Assign Macro dialog box, 220, 231, 243
author assumptions, book, 3
AVERAGE function, 65
axes
pivot charts
x-axis, 105-107
y-axis, 105-107
secondary, trending with, 164-167
starting vertical axis at zero in. trending
charts, 155-157 -
when to avoid showing, 285
x-axis in pivot charts, 105-107
y-axis in pivot charts, 105-107

ol e

backgrounds, when to avoid showing,
282-283
bar charts
as alternative to pie charts, 289-290
check box for toggling series on and off,
233-235
defined, 87
illustrated, 88
multiple, controlling with List Box,
245-247
multiple views on single chart, 237-238
preparing data for, 89-90
stacked, 88-90
using vertically in trending, 160~161

book

Bl (business intelligence), role of
dashboards, 1
Bin tables, 183-184

author assumptions, 3

business intelligence (BI) explained, 1-2
goal of, 2-3

icons used in, 6

organization of, 3-5

reasons to use Excel, 1-2

sample file downloads, 5

where to go from here, 6

borders, when to avoid showing, 283—284,

296
bottom views
creating using pivot tables, 74-77
highlighting in charts, 192-193
incorporating into dashboards, 178-179
interactive, using pivot tables, 179-182
Top/Bottom Rules predefined scenario,
conditional formatting, 113-116
bullet graphs
adding further measures, 203-204
creating, 200~202
defined, 199
horizontal, 205-206
illustrated, 199
overview, 199
parts of, 199
qualitative bands for, 204-205
rotating, 205206
when to use, 199
business cycles, 172-174
business intelligence (BI), role of
dashboards, 1
Button controls
adding to worksheets, 231-232
assigning macros to, 219-220, 231
changing macros assigned to, 232
configuring on worksheets, 232
customizing, 232
defined, 229, 231
naming, 220, 232
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Option Buttons
adding to worksheets, 235-236
configuring on worksheets, 236
copying and pasting, 236
customizing, 236
defined, 229, 235
multiple views on single chart example,
237-238
naming, 236

oo

Camera tool
adding to Quick Access toolbar, 139-140
consolidating linked pictures, 142
creating small charts, 144
example of use, 140-141
finding, 139-140
manually mimicking, 142
overview, 140-142
role in creating horizontal bullet
graphs, 206
rotating objects, 143, 206
uses for, 142-144
cell references
absolute, 146, 214-217
relative, 217-219
chart feeder table, 184-185, 187, 191
chart junk
defined, 283
examples, 283-284
illustrated, 284
ways to avoid, 284-285
chart titles, effective, 285, 288
Chart Tools context tabs, 95, 97, 100-102
charts, Excel
alternative to pie charts, 289-290 .
applying formatting using Chart Téols
context tabs, 100-102
appropriate aspect ratios for, 291-292
area charts, 88-90
attaching data tables to, 286-287
bar charts, 87-90

| Index 307

bullet graphs, 199-206
changing type, 96-97
charting disparate table data, 93-94
column charts, 87, 89-90, 163
combination, 97-99
construction overview, 85-94
creating from scratch, 92-93
dynamic labels for, 135-137
effective titles for, 285, 288
formatting specific elements, 99-102
highlighting

bottom values, 192-193

specific time periods, 167-171

top values, 190-192
line charts, 86, 89-90, 92-93, 162
linking to PowerPoint, 273-274
most-commonly-used types, 86-89
moving, 94-96
multiple, controlling with List Box,

245-247
multiple views on single chart, 237-238
pie charts, 86, 90-91, 289-290
pivot charts, 102-107
preparing data for different types, 89-91
problem of too much data, 290-291
resizing, 94-96
selecting specific elements, 99-100
sorting source data, 288
sparklines, 174-176
stacked bar charts, 88-90
stacked column charts, 87, 89-90, 163
thermometer-style, 198 .
toggling series on and off, 233-235
for trending, 153-155
using tables instead, 297
when not to use, 292
x-axis, 105-107
XY scatter plot charts, 88-89, 91
y-axis, 105-107, 155-157
Check Box controls

adding to worksheets, 232
chart series on-off example, 233-235
configuring on worksheets, 232-233
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Check Box controls (continued)
customizing, 232-233
defined, 229, 232
renaming, 233
checking reports, Excel
accuracy, 298
printing capability, 298
user-friendliness, 297-298
checkmarks, using visualizations to
incorporate, 1493
Choose Data Source dialog box, 258-260 .
CHOOSE function :
applying formula in data models, 4344
.defined, 42
Index_num argument, 43
overview, 42-43
syntax, 42-43
Value argument, 43
clip art, avoiding, 282, 296
Col_index_num argument, VLOOKUP
function, 35
Color Scales predefined scenario,
conditional formatting, 116-118, 122
colors .
limiting on charts, 282, 296
using to identify ranges in data
models, 296
column area, pivot tables, 54, 105-106
column charts
defined, 87
illustrated, 87
preparing data for, 89-90
for side-by-side time comparisons, 163
stacked, 87, 89-90
for stacked time comparisons, 164
trending with, 155

- columns, table

as dashbeard dimensions, 15
filtering data, 15
preparing data for different chart types,
89-91
combination charts, 97-99
Combo Box controls
adding to worksheets, 239
assigning macro to, 243

configuring on worksheets, 239
controlling multiple pivot tables example,
240-244
customizing, 239
defined, 229, 238
comments, for documenting dashboards
and data models, 33, 295-296
Compact Form pivot table layout, 62
comparative trending
defined, 161
role of secondary axis, 164-167
side-by-side time comparisons, 161-163
stacked time comparisons, 163-164
components, dashboard
_ charts. See charts, Excel
conditional formatting. See conditional
formatting
defined, 13
illustrated, 14
pivot tables. See pivot tables
placement on page, 19-20
questions, 13-14
trending. See trending
conditional formatting
basic, applying, 109-119
building legends, 131-132
Color Scales predefined scenario,
116-118, 122
creating formatting rules manually,
119-123
Data Bars predefined scenario, 116-117,
122, 126-129, 145
defined, 109
Highlight Cell Rules predefined scenario,
110-113
Icon Sets predefined scenario, 118-119,
120-122, 124-126, 129-131, 148
pivot tables, relationship to, 132-133
Top/Bottom Rules predefined scenario,
113-116
configuring controls on worksheets
Button, 232
Check Box, 232-233
Combo Box, 239
controls, Form, 230-231

Y

H-000325




Form controls, 230-231
List Box, 244~245
Option Button, 236
controls, Form
Active X controls, compared with, 220
adding to worksheets, 230
configuring on worksheets, 230-231
creating buttons for macros, 219-220
customizing, 230-231
defined, 227
list of types, 229
overview, 227-229
properties options, 230-231
protection options, 230 -
size and scale options, 230
variables and settings, 231
Web options, 231
COUNT function, 65
COUNT NUMS function, 65
COUNTA function, 215
Create New Data Source dialog box,
258-259
Create Table dialog box, 45
creating
bottom views, using pivot tables, 74-77
bullet graphs, 200-202 ’ ‘
Camera tool
role in creating horizontal bullet
graphs, 206
small charts with, 144
charts in Excel from scratch, 92-93
conditional formatting rules manually,
119-123
dynamic labels, 135-137
Form controls
buttons for macros, 219-220
creating buttons for macros, 219-220,
Format Data Series dialog box
bullet graphs, 200-202, 204
thermometer-style charts, 198
formulas
labels from, 144
visualizations from, 144-149
frequency distribution
in formula-driven histograms, 183-185

in histograms from pivot tables, 188-189

Index 303 : |

graphs in Excel, from scratch, 92-93
histograms from pivot tables, 188-189
line charts, from scratch, 92-93
model maps for data models, 31-32, 296
pivot charts
dynamic labels for, 135-137
on pivot tables, 102-105
from raw data, 105
pivot tables
histograms from, 188-189
interactive top and bottom displays,
179-182
month-over-month variance view, 82-83
percent distribution view, 80-81
.pivot charts on, 102-105
" top and bottom views, 74-77
using PivotTable dialog box, 55-56
views, 74-83
YTD totals view, 81-82
reports, pivot table
filters for, 59-60
month-over-month variance view, 82-83
percent distribution view, 80-81
top and bottom views, 74-77
views, 74-83
YTD totals view, 81-82
tables
histograms from, 183-185
line charts from, 92-93
text boxes
for dynamic labels, 136-137
top views
interactive, using pivot tables, 179-182
using pivot tables, 74-77
views, pivot tables, 74-83
visualization with Wingdings, formula-
driven, 148-149
cumulative percent series, 185189
Customize button, Excel Options dialog
box, 139-140
customizing
button, Excel Options dialog box, 139-140
Button controls, 232
Check Box controls, 232-233
Combo Box controls, 239
controls
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customizing (continued)

Button, 232
Button controls, 232

- Check Box, 232-233

Combo Box, 239

Form, 230-231

List Box, 244-245

Option Button, 236
Form controls, 230-231
formatting numbers, 20-21
List Box controls, 244--245 .
names fields in pivot table, 63-64
number formatting, 20-21
Option Button controls, 236
pivot table

names fields, 63-64

reports, 62-74
reports in pivot table, 62-74

cycles, business, 172-174

oo

dashboards

avoiding fancy graphics, 282-283

cataloging data sources for, 14-15

chart component. See charts, Excel

checking accuracy, 298

checKlist before distribution, 293-298

clarifying purpose, 294

comments and labels for, 22, 33, 295—296

components defined, 13

components illustrated, 14

conditional formatting component. See
conditional formatting

considering tables instead of charts, 297

defined, 1, 11

defining dimensions, 15

defining filters, 15

delineating measures, 13-14 )

determining user requirements, 12-13

distributing via PDF, 278

documenting, 31-33, 295-296

drill-down features, 16

establishing refresh schedule, 16
example, 11
formatting numbers, 20-21
illustrated, 11
key attributes, 11
litniting
formatting, 296-297
graphics, 296-297
linking into PowerPoint, 273-277
maintenance question, 295
one-page goal, 18
overview, 11
pivot table component. See pivot tables
placement of components on page, 19-20
problem of too much behind-the-scenes
data, 30-31
protecting, 265-273
questions, 13-14
reports, compared with, 10-11
role in business intelligence, 1
table-driven analyses, compared with, 9
trending component. See trending
use-friendliness, 297-298
visual design aspect, 16-22
ways to simplify, 17-18
when not to use charts, 292
Data Bars predefined scenario, conditional
formatting, 116-117, 122, 126~129, 145
Data Connection Wizard, 255-257
data delivery formulas, 33. See also
functions, Excel
data labels
attaching data tables to charts instead,
286-287 .
for documenting dashboards and data
models, 22, 33, 295-296 ‘
-implying, 159-160
placing vertically, 160-161
trending component considerations,
159-161
as type of Form control, 229
when to abbreviate, 159
when to avoid showing, 283-285
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data layer
analysis layer, compared with, 25-26, 36
pivot tables, relationship to, 51, 52
separating from analysis and
presentation layers, 25-26
" VLOOKUP formulas in, 36
data models
analysis limitations, 31
applying CHOOSE formulas in, 43-44
applying HLOOKUP formulas in, 39
applying SUMPRODUCT formulas in, 41-42
applying VLOOKUP formulas in, 35-36
best practices, 23-33
comments and labels for, 22, 33, 295-296
creating model maps for, 31-32, 296
defined, 23
documenting, 31-33, 295-296
identifying ranges by using colors, 296
ineffectiveness of worksheet reports as,
27-28
limitations"
analysis, 31
single-tab, 31-32
problem of too much data, 30-31
separating
analysis from data and presentation,
24-26
data, analysis, and presentation into
layers, 25-26 _
data from analysis and presentation
24-26 ‘
presentation from data and analysis,
24-26
single-tab limitations, 31-32
testing, 32
data tables, attaching to charts, 286-287
data to ink ratio, 283
databases
importing Access data to Excel
directly, 252-254
with MS Query, 258-263
keeping out of data models, 30-31

’

datasets
finding largest number in, 190-191
flat data file type, 27-28
relationship to pivot tables, 52
smoothing, 172-174
structuring for dashboarding, 27-29
tabular type, 27, 29
when to check, 32
worksheet report type, 27-28
Design context tab, Chart Tools, 101
Developer tab, Excel
accessing Form controls on, 228-229
assigning macros to buttons, 219-220
enabling, 212-213
Macros command, 215-216, 218
Record Macro command, 213, 215, 217
Stop Recording command, 215, 217
Use Relative References option, 217
dimensions
defined, 15
defining for dashboards, 15
examples, 15
fields, compared with, 15
directional trending, 171-172
displays
performance against target on line charts,
195-196
. pivot tables with interactive top and
bottom, 179-182
documenting dashboards and data models,
31-33, 295-296
dollar sign ($)
denoting absolute references, 146
when to use in charts and tables, 20
Dresner, Howard, 1
drill-down features, 16
drop-down lists
adding, 37
analysis layer, relationship to, 36-37
in data models, 36-37
VLOOKUP formulas, relationship to, 36-37
drop zones, 56
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dynamic labels
adding layers of analysis, 137-139
creating, 135-137
defined, 135
pivot chart example, 138-139
dynamic links
automatically refreshing to capture
updates, 276-277
for connecting Excel dashboards to
PowerPoint, 273-277
manually refreshing, 275-276
updating, 275-276

oF e

editing
common chart cleanup tasks, 94-102
macros, 216-218, 242-243
unlocked worksheet ranges, 269-270
end users, gathering requirements, 12-13
Excel. See also specific topics
as business intelligence tool, 1-2
enabling Developer tab, 212-213
file extensions .xlsx and .xlsm, 223
File Sharing options, 266268
getting data from external sources into,
251264
Hyperlink feature, 224
new graphics engine, 282
protection capabilities, 265-273
Publish as PDF or XPS add-in, 278
reasons to use, 1-2
Excel Options dialog box
Customize button, 139-140
Show Developer Tab in the Ribbon
option, 212-213, 228
extensions, file format
.accdb file extension, 253, 258-259
.mdb file extension, 253, 259
.pdf file extension, 278
xlsm file extension, 223
xlIsx file extension, 223
.xps file extension, 278

External Data Properties dialog box,
263-264
external data sources
accessing MS Query Wizard, 258-263
adjustable properties, 263-264
examples, 251
getting data into Excel, 251-264
importing data .
from Access, 252-254
refreshing, 254, 262
from SQL Server, 255-257
refreshing imported data, 254, 262

ofFe
Few, Stephen, 17, 199
Field Settings dialog box, 68, 72
fields, pivot table
adding to drop zones, 56-58
aggregating time dimension, 78-80
changing summary calculations, 65-66
customizing names, 63-64
removing
all subtotals at once, 67-68
grand totals, 69
single subtotals, 68
suppressing subtotals, 66-69
fields compared with dimensions, 15
file formats
.accdb file extension, 253, 258-259
.mdb file extension, 253, 259
.pdf file extension, 278
Xxlsm file extension, 223
Xlsx file extension, 223
.xps file extension, 278
file sample downloads Web site, 5

- files (Excel workbook)

impact of pivot cache on memory usage
and file size, 61
macro for ease of navigating, 223-224
macro switchboard example, 223-224
protecting
overview, 266-268
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passwords, 273
structure, 272-273
worksheets, 270-271
separate worksheets for data, analysis,
and presentation, 25-26
fill patterns, avoiding, 282, 296
filters and filtering
creating report filters for pivot tables,
59-60
defined, 15
defining for dashboards, 15
examples, 15 .
finding top and bottom records, 74-77
macro.for one-touch changing of pivot
table view, 225-226
pivot table filter area, 54-55
finding .
Camera tool, 139-140
Get External Data group on Ribbon via
Data tab, 252
largest number in datasets, 190-191
top and bottom records, filtering, 74-77
flat data files, as data models, 27-28
forecasts, representing in trending
components, 170-171
Form controls
Active X controls, compared with, 220
adding to worksheets, 230
configuring on worksheets, 230-231
creating buttons for macros, 219-220
customizing, 230-231
defined, 227
list of types, 229
overview, 227-229
properties options, 230-231
protection options, 230
size and scale options, 230
variables and settings, 231
Web options, 231 .
Format Axis dialog box, 156-157
Format Cells dialog box
applying numeric formats to data
fields, 65

formatting large numbers, 20, 21, 285-286
illustrated, 21, 286
specifying custom number formats, 20-21
Format context tab, Chart Tools, 101-102
Format Control dialog box, 241
Format Data Point dialog box, 168-169
Format Data Series dialog box
adjusting data series properties, 171
- creating
bullet graphs, 200-202, 204
thermometer-style charts, 198
formatting histograms, 185-186
illustrated, 166, 186
placing data series on secondary axis,
165-166, 188
tracking range of target values, 208
formatting. See also conditional formatting
applying to source data compared with
data labels, 286
of bullet graphs, 200-202, 204
of histograms, 185
of large numbers, 20, 21, 285-286
limitations on pivot charts, 107
of numbers
in dashboards and reports, 20-21
to data sources compared with
labels, 286
large numbers, 20, 21, 285-286
in pivot tables, 65
of rogue zeros in charts, 191-192
role of Chart Tools context tabs, 100-102
simplifying on dashboards, 17-18,
296-297
of specific chart elements, 99-102
of stacked column charts, 191-192
of time periods, 167-169
what to avoid, 282-283
when to check, 32
where to apply, 286 -
formulas. See also functions, Excel
creating
labels from, 144
visualizations from, 144-149
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formulas (continued)
danger of using too many, 30
functions for data delivery, 3344
for in-cell charting, 145-147
role in histograms, 182-185
when to test, 32
frequency distribution
creating
in formula-driven histograms, 183185

in histograms from pivot tables, 188-189

defined, 182 :
FREQUENCY function, 183184
functions, Excel
AVERAGE function, 65
CHOOSE function, 42-44
COUNT function, 65
COUNT NUMS function, 65
COUNTA function, 215
for data delivery formulas, 3344
FREQUENCY function, 183-184
HLOOKUP function
applying formulas in data models, 39
defined, 37
Lookup_value argument, 38
overview, 38-39
Range_lookup argument, 38-39
Row_index_num argument, 38
Table_array argument, 38
VLOOKUP function, compared with, 37
INDEX function, 241
LARGE function, 190~191
MAX function, 65, 146
MEDIAN function, 197
MIN function, 65
overview, 33
PPRODUCT function, 65
REPT function, 145-147
_ SMALL function, 193
STDDEV function, 65
STDDEVP function, 65
SUMPRODUCT function
applying formulas in data models, 4142
defined, 39

overview, 39-40

syntax, 40

typical scenario, 3940

using to filter out values, 41
VAR function, 66 .
VARP function, 66
VLOOKUP function

applying formulas in data models, 35-36.

Col_index_num argument, 35
defined, 33-34

HLOOKUP function, compared with, 37
Lookup_value argument, 34
overview, 34-35

Range_lookup argument, 35

syntax, 34-35

Table_array argument, 34-35

oG o

Gartner Group, 1
General Options dialog box, 266-268
Get External Data group
accessing MS Query Wizard, 258-263
finding on Ribbon via Data tab, 252
importing data
from Access, 252-254
from SQL Server, 255-257
glow effect, avoiding, 282, 296
goal of book, 2-3
gradients, avoiding, 282, 296
grand totals, removing from pivot
tables, 69
graphs, Excel
alternative to pie charts, 289-290
applying formatting using Chart Tools
context tabs, 100-102

- appropriate aspect ratios for, 291-292

area charts, 88-90

attaching data tables to, 286-287
bar charts, 87-90

bullet graphs, 199-206

changing type, 96-97

charting disparate table data, 93-94
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column charts, 87, 89-90, 163

combination, 97-99 o H o

construction overview, 85-94 hidi howi

creating from scratch, 92-93 L;:sglgsgmng

dynamic labels for, 135-137 back’grounds 282-283

effective titles fOl', 285, 288 borders 283':284 296

formatting specific elements, 99-102 data lab'els, 283—é85

highlighting gridlines, 283-284
bottom values, 192-193 labels, 283-285

specific time periods, 167-171
top values, 190-192
line charts, 86, 89-90, 92-93, 162

pivot table reports
certain data items, 69-71
items without data, 71-73

linking to PowerPoint, 273-274 trend lines, 283-284
most-commonly-used types, 86-89 variance, performance against target, 196
moving, 94-96

Highlight Cell Rules predefined scenario,

multiple, controlling with List Box, conditional formatting, 110-113
245-247 . highlighting
multiple views on single chart, 237-238 charts

pie charts, 86, 90-91, 289-290 bottom values, 192-193

pivot charts, 102107 specific time periods, 167-171
preparing data for different types, 89-91 top values, 190-192

problem of too much data, 290-291 .
resizing, 94-96 " io, 110-113
selecting specific elements, 99-100 gras;f:: aro,

sorting source data, 288 bottom values, 192-193

sparklines, 174-176 ific ti iods, 167-171
stacked bar charts, 88-90 fﬁgf,';ﬁ,;s‘“’fg%‘i’{gz >

stacked column charts, 87, 89-90, 163 time periods, 167-171
thermometer-style, 198 histograms ,

toggling series on and off, 233-235 adding cumulative percent series,
for trending, 153-155 185-188

using tables instead, 237 creating from pivot tables, 188-189
when not to use, 292 formatting, 185

x-axis, 105-107 f la-dri 183-185
XY scatter plot charts, 88-89, 91 x:‘rgi:w rllggn'

y-axis, 105-107, 155-157 le of Bin tables. 183-184
gridlines, when to avoid showing, 283-284 H:())gI?UP f[:m?:ti :: ’

Group Box Form control, 229 applying formulas in data models, 39
grouping data defined, 37
benefits, 177
by time dimension, 78-79
into top and bottom displays, 178-179
on user interface, 229

conditional formatting in predefined

Lookup_value argument, 38
overview, 38-39
Range_lookup argument, 38-39
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HLOOKUP function (continued) for documenting dashboards and data
Row_index_num argument, 38 models, 22, 33, 295-296
Table_arxray argument, 38 implying, 159-160
VLOOKUP function, compared with, 37 placing vertically, 160-161
horizontal axis, in pivot charts, 105-107 trending component considerations,
Hyperlink feature, 224 . 159~-161
as type of Form control, 229
® ] 'Y when to abbreviate, 159
. when to avoid showing, 283-285
Icon Sets predefined scenario, conditional ~ LARGE function, 190-191
formatting, 118-122, 124-126, : large numbers, formatting, 20, 21, 285-286
129-131, 148 layers
icons used in book’ 6 analysis layer, 25—26, 36—37, 137-139
importing data to Excel data layer, 25-26, 36, 51-52 !
from Access pivot tables, relationship to, 51-52 i
directly, 252-254 presentation layer, 25-26, 31-33, 51, 52, i
using MS Query, 258-263 142, 296 |
Get External Data group, 252-257 separating data models into, 25-26 ’.
with Microsoft Query, 258-263 Layout context tab, Chart Tools, 101 :
refreshing data, 254, 262 legends
saving imported data to pivot caches, 254  building for conditional formatting,
from SQL Server, 255-257 131-132
in-cell charting, 145-147 when to avoid, 285
INDEX function, 241 limit tables, 207
inserting dividing lines for time periods, limitations
169-170 colors on charts, 282, 296
dashboards
PY ] Py formatting, 296-297
graphics, 296-297
junk, chart data models
defined, 283 analysis, 31
examples, 283, 284 single-tab, 31-32
illustrated, 284 formatting on pivot charts, 107
ways to avoid, 284-285 pie charts, 289-290
pivot chart formatting, 107
. : single-tab spreadsheets and worksheets,
oK o - 3132
KPIs (key performance indicators), 13-}4 l"c]f eca}tli?]rgtirom scratch, 92-93
defined, 86
L4 L L4 displaying performance against target,
T 195-196
labels . illustrated, 86
attaching data tables to charts instead,
286-287
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preparing data for, 89-90
problem of too much data, 290
for side-by-side time comparisons, 162
trending with, 154
linking
charts to tables, 44-47
dynamic links, 273-277
to PowerPoint
charts, 273-274
dashboards, 273-277
graphs, 273-274
text boxes to cells containing formulas,
137-139
List Box controls
3-D, 244
adding to worksheets, 244
configuring on worksheets, 244-245
customizing, 244-245
defined, 229, 244
example, controlling multiple charts,
245-247
logarithmic scale, 157-159
Lookup_value argument
HLOOKUP function, 38
VLOOKUP function, 34

oMo

Macro dialog bozx, editing macros, 216-218,
242-243
Macro Recorder
enabling Developer tab, 212-213
Record Macro dialog box, 185-186
recording macros with absolute
references, 214-217
recording macros with relative
references, 217-219
user interface, 185-186
macros '
assigning
to buttons, 219-220
shortcut keys to, 213

defined, 211 -
disabled, long-term solution, 222-223
disabled, short-term solution, 221-222
editing, 216-218, 242-243
entering description, 213
examples of ideas for, 212
naming, 213, 215
one-touch reporting example, 225-226
playing back, 215-216
rearranging pivot table data example,
224-225
reasons to use, 211-212
recording with absolute references, .
214-217 :
recording with relative references,
217-219
row-counting example, 214-215
running, 215-216, 218
running from files in trusted locations,
222-223
security issues, 221-223
temporarily enabling when disabled,
221-222
usage examples, 223-226
where to store, 214
workbook navigation button example,
223-224
workbook switchboard example, 223-224
MAX function, 65, 146
.mdb file format, 253, 259
MEDIAN function, 197 -
MicroCharts, 175-176
Microsoft Access
importing data to Excel
directly, 252-254 :
refreshing data, 254, 262
saving imported data to pivot
caches, 254
using MSQuery, 258-263
refreshing data imported to Excel from,
254, 262
saving imported data to pivot caches, 254

A LTI e
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Microsoft Excel. See also specific topics
as business intelligence tool, 1-2
enabling Developer tab, 212-213
file extensions xlsx and .xlsm, 223
File Sharing options, 266-268
getting data from external sources into,

251-264
Hyperlink feature, 224
new graphics engine, 282
protection capabilities, 265-273
Publish as PDF or XPS add-in, 278
reasons to use, 1-2

Microsoft Query
importing data to Excel, 258-263
installing, 358
reasons to use, 258, 261

MIN function, 65

model maps, 31-32, 296

models, data .
analysis limitations, 31
applying CHOOSE formulas in, 4344
applying HLOOKUP formulas in, 39
applying SUMPRODUCT formulas in, 41-42
applying VLOOKUP formulas in, 35-36
best practices, 23-33
comments and labels for, 22, 33, 295-296
creating model maps for, 31-32, 296
defined, 23
documenting, 31-32, 33, 295-296
identifying ranges by using colors, 296
ineffectiveness of worksheet reports as,

27-28
limitations
analysis, 31
single-tab, 31-32
problem of too much data, 30-31
separating .
analysis from data and presentation,
24-26
data, analysis, and presentation into
layers, 25-26
data from analysis and presentation,
24-26
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presentation from data and analysis,
24-26
single-tab limitations, 31-32
testing, 32
month
aggregating pivot table data by, 78-80
month-over-month variance view, pivot
table report, 82-83
MS Query wizard, 258-263

oMo

naming
Button controls, 220, 232
Check Box controls, 233
macros, 213, 215
Option Button controls, 236
New Formatting Rules dialog box, 120~122
numbers
customizing format, 20-21
in dashboards and reports, 20-21
to data sources compared with
labels, 286
finding largest in dataset, 190-191
large numbers, 20-21, 285-286
in pivot tables, 65

o) e

ODBC Microsoft Access Setup dialog box,
259-260
Option Button controls
adding to worksheets, 235-236
configuring on worksheets, 236
copying and pasting, 236
customizing, 236
defined, 229, 235
multiple views on single chart example,
237-238
naming, 236
organization of book, 3-5
Outline Form pivot table layout, 62
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Parmenter, David, 13
Password to Modify option, 266, 268
Password to Open option, 268
passwords
- clearing, 268
for protecting
workbook structure, 273
worksheets, 270-271
requiring
to open Excel workbooks, 266-267
for workbook access beyond Read Only,
266-267
Paste Special dialog box, 274
pattern fills, avoiding, 282, 296
PDF files, distributing dashboards as, 278
percent distribution view
in histograms, 185-188, 189
pivot-driven, 80-81
performance against target
defined, 195
displaying on line charts, 195-196
measuring divisional sales performance
against median sales, 197
organizational trends as targets, 196-197
role of bullet graphs, 199-206
role of thermometer-style charts, 198
showing variance, 196
when target is range of values, 206-208
performance indicators, key (KPIs), 13-14
pictures, avoiding, 282, 296
pie charts
defined, 86
illustrated, 86
limiting use, 289-290
preparing data for, 90-91 —
pivot caches
defined, 61
saving imported Access data to, 254

pivot charts
chart type limitations, 107
creating -
dynamic labels for, 135-137
on pivot tables, 102-105
from raw data, 105
dynamic label example, 138-139
formatting limitations, 107
limitations
chart type, 107
formatting, 107
overview, 102-105
x-axis in, 105-107
y-axis in, 105-107
pivot tables
adding fields to drop zones, 56-58
aggregating time dimension, 78-80
cache size considerations, 61
changing layout, 59, 62-63
changing summary calculations, 65-66
column area, 54, 105-106
Compact Form layout, 62
conditional formatting, relationship to,
132-133
copying and pasting, 61
creating
histograms from, 188-189
interactive top and bottom displays,
179-182 .
month-over-month variance view, 82-83
percent distribution view, 80-81
pivot charts on, 102-105
top and bottom views, 74-77
using PivotTable dialog box, 55-56
. views, 74-83
YTD totals view, 81-82
customizing
field names, 63-64
reports, 62-74
defined, 52

313
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pivot tables (continued)
deselecting Autofit Column Widths On
Update, 244
ease of changing, 58-59
filter area, 54-55
filtering top and bottom records, 74-77
formatting numbers in, 65
four areas, 52-55
grouping date fields, 78-80
layers and, 51-52
macro for one-touch filter changing,
225-226
macros for dynamically rearranging data,
224-225
multiple, controlling with Combo Box,
240-244
Outline Form layout, 62
overview, 52
rearranging, 58-59
refreshing, 60-62
removing
all subtotals at once, 6768
single field subtotals, 68
row area, 53-54, 106
showing/hiding
certain data items, 69-71
items without data, 71-73
sorting, 73-74
suppressing subtotals, 66~69
tabular datasets as sources for, 29
Tabular Form layout, 62
values area, 52-53
PivotTable dialog box, 55-56
PivotTable Field List dialog box, 56-60
PivotTable Options dialog box, 244
PowerPoint, linking Excel dashboards into,
273-277
presentation layer, 25-26, 31-33, 51-52,
142, 296
printing, checking capability, 298
priority zones, 19-20
PRODUCT function, 65
Publish as PDF or XPS add-in, 278

® _Q ° |
quarters, aggregating pivot table data by,
78-80
Query
importing data to Excel, 258-263
installing, 358
reasons to use, 258, 261
Quick Access toolbar, adding Camera tool
to, 139-140

o R e

Range__lookup argument
HLOOKUP function, 38-39
VLOOKUP function, 35
Read Only mode, 266-267
Record Macro dialog box, 185-186
references, cell
absolute, 146, 214-217
relative, 217-219
refresh schedule, 16
refreshing
dashboards based on refresh
schedule, 16
data imported to Excel from Microsoft
Access, 254, 262
dynamic links automatically between
Excel files and PowerPoint, 276-277
dynamic links manually between Excel
files and PowerPoint, 275-276
pivot tables, 60-62
relative cell references, 217-219
removing
fields, pivot table
all subtotals at once, 67-68
grand totals, 69
single subtotals, 68
protection
spreadsheet, 271-272
worksheet, 271-272
report filters, for pivot tables, 59-60

. e p——vens
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reports, Excel
checking
accuracy, 298 .
printing capability, 298
user-friendliness, 297-298
dashboards, compared with, 10-11
defined, 10
example, 10
illustrated, 10
key attribute, 10
macro for generating with one-touch,
225-226 '
overview, 10
protecting, 265-273
reports, pivot table
aggregating time dimension, 78-80
changing field names, 63-64
changing layout, 59, 62-63
changing summary calculations, 65-66
Compact Form layout, 62
creating
month-over-month variance view, 82-83
percent distribution view, 80-81
top and bottom views, 74-77
views, 74-83
YTD totals view, 81-82
customizing, 62-74
filtering top and bottom records, 74-77
formatting numbers in, 65
grouping date fields, 78-80
Outline Form layout, 62
refreshing, 60-62
removing
all subtotals at once, 67-68
single field subtotals, 68
showing/hiding
certain data items, 69-71 -
items without data, 71-73
sorting, 73-74
suppressing subtotals, 66-69
Tabular Form layout, 62
REPT function, 145-147

requirements, end user, 12-13

row area, pivot tables, 53-54, 106

Row_index_num argument, HLOOKUP
function, 38 '

running macros, 215-216, 218

oS e

sample file downloads Web site, 5
Save As dialog box, 266-267
scale

Form control options, 230

large dataset problem, 31

logarithmic, 157-159

starting vertical axis at zero, 155-157
Scroll Bar controls, 229
seasonality, 172-174
secondary axis, 164-167, 188
separating data models into layers, 25-26
shadow datasets, 233-235, 238, 246
shadows, avoiding, 282, 296
showing/hiding

axes, 285 )

backgrounds, 282-283

borders, 283-284, 296

data labels, 283-285

gridlines, 283-284

labels, 283-285

pivot table reports

certain data items, 69-71
items without data, 71-73

trend lines, 283-284

variance, performance against target, 196
side-by-side time comparisons, 161-163
SMALL function, 193
smoothing data, 172-174
sorting pivot tables, 73-74
sparklines

defined, 174

trending, 174
Spin Button controls, 229

miex 375 -
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spreadsheets, Excel. See also workbooks,
Excel
problem of too much data, 30-31
protection
applying, 270-271
removing, 271-272
ways to, 268~272
reports as data models, 27-28
separate ones for data, analysis, and
presentation, 25-26
single-tab limitations, 31-32
sorting data, 288 .
unlocking editable ranges, 269-270
SQL Server, importing data using Data
Connection Wizard, 255-257
stacked bar charts
defined, 88
illustrated, 88
preparing data for, 89-90
stacked column charts
defined, 87
formatting, 191-192
illustrated, 87
preparing data for, 89-90
for side-by-side time comparisons, 163
stacked time comparisons, 163~164
starting vertical axis at zero in trending
charts, 155-157
STDDEV function, 65
STDDEVP function, 65
SUM function, 65
SUMPRODUCT function
applying formulas in data models, 41-42
defined, 39
overview, 39-40
syntax, 40
typical scenario, 3940
using to filter out values, 41
switchboard macro example, 223-224 .

oJ e

Table feature, 44-45

Table_array argument
HLOOKUP function, 38
VLOOKUP function, 34-35

tables, Excel
charting disparate data, 93-94
columns in, 15, 89-91
converting
back to data ranges, 4748
data ranges to, 45-47
creating
histograms from, 183-185
line charts from, 92-93
expanding data ranges over time,
44-45, 47
linking charts to, 44-47
preparing data for different chart types,
89-91
using instead of charts, 297
tabular datasets
attributes of, 29
as data models, 27, 29
flat data files, compared with, 29
as sources for pivot tables, 29
Tabular Form pivot table layout, 62, 74-75
target
performance against target, displaying,
195-196
as range of values, 206-208
text boxes
creating for dynamic labels, 136-137
linking to cells containing formulas,
137-139
thermometer-style charts, 198
3D display .
avoiding on dashboards, 282
for List Box controls, 244
time periods
formatting, 167-169
highlighting, 167-171
inserting dividing lines, 169-170
side-by-side comparisons, 161-163
stacked comparisons, 163-164
timestamps, 21
titles, chart, effective, 285, 288

Top 10 Filter dialog box, 75~76
top views

creating
interactive, using pivot tables, 179-182
using pivot tables, 74-77
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highlighting in charts, 190-192
incorporating into dashboards, 178-179
interactive, creating using pivot tables,
179-182
Top/Bottom Rules predefined scenario,
conditional formatting, 113-116
trend lines, when to avoid showing,
283, 284
trending
chart types for, 153-155
comparative, 161-167
directional, 171-172
dos and don'ts, 153-161
highlighting specific time periods,
167-171
inserting dividing lines, 169-170
label management, 159-161
overview, 153
representing forecasts in components,
170-171
secondary axis, 164-167
side-by-side time comparisons, 161-163
stacked time comparisons, 163-164
starting vertical chart axis at zero,
155-157
‘when to use logarithmic scale, 157-159
trends, defined, 153
trusted locations, macros and, 222-223
Tufte, Edward, 174, 283

ol o

Update Links command, 275

" user requirements, gathering, 12-13

o (/e
Value Field Settings dialog box, 64-66,
80-83
values area, pivot tables, 52~53
VAR function, 66
VARP function, 66
vertical axis
in pivot charts, 105-107
as primary axis, 165

starting at zero in trending charts, 155-157

views, pivot tables
creating, 74-83
highlighting in charts, 190-192
incorporating into dashboards, 178-179
interactive, 179-182
month-over-month variance, 82-83
percent distribution, 80-81
top and bottom, 74-77
YTD totals, 81-82

visualization, formula-driven
creating with Wingdings, 148-149
in-cell charting, 145-147
overview, 144

VLOOKUP function -
applying formulas in data models, 35-36
Col_index_num argument, 35
defined, 33-34
HLOOKUP function, compared with, 37
Lookup_value argument, 34
overview, 34-35
Range_lookup argument, 35
syntax, 34-35
Table_array argument, 34-35

of/ o

Wiley Web site, 5
Wingdings, 148
wizards
Data Connection Wizard, 255-257
MS Query wizard, 258-263
workbooks, Excel
impact of pivot cache on memory usage
and file size, 61
macro for ease of navigating, 223-224
macro switchboard example, 223-224
protecting
overview, 266-268
passwords, 273
structure, 272-273
worksheets, 270-271
separate worksheets for data, analysis,
and presentation, 25-26
worksheets, Excel
problem of too much data, 30-31
protection
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applying, 270-271
for passwords, 270-271
removing, 271-272
ways to, 268-272
reports as data models, 27-28
separate ones for data, analysis, and
presentation, 25-26

XY scatter plot charts
defined, 88
llustrated, 89
preparing data for, 91

yo
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o

single-tab limitations, 31-32 ¥ | -"
sorting data, 288 in pivot charts, 105-107 P
unlocking editable ranges, 269-270 as primary axis, 165 f
starting at zero in trending charts, !
e X o 155-157 |
year i
x-axis, in pivot charts, 105-107 aggregating pivot table data by, 78-80 f
xlsm file extension, 223 year to date (YTD) totals, pivot table :
Xlsx file extension, 223 view, 81-82 i
XPS (XML Paper Specification) files, 278 YTD (year to date) totals, pivot table view,
. 81-82 X
|
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$45.00 USA/$58.99 CAN/£27.99 UK

Performance Dashboards

Measuring, Monitoring, and Managing Your Business

erformance dashboards are rapidly becoming the preferred

way that business professionals view and analyze informa-

tion about the performance of their business and the
activities they manage. In a nutshell, performance dashboards let
busy executives, managers, and staff view the performance of key
business metrics at a glance and then move swiftly through
successive layers of actionable information in a carefully guided
manner, so they get the insight they need to solve problems
quickly, efficiently, and effectively. By helping business people keep
a pulse on their business and chart progress towards meeting
strategic and tactical objectives, performance dashboards are
becoming powerful agents of organizational change.

In Performance Dashboards, author Wayne Eckerson shows how
performance dashboards focus business people on the right
things to do and doing things right. As Director of Research
and Services for The Data Warehousing Institute, a worldwide
association of business intelligence professionals, Eckerson
interviewed dozens of organizations that have built various
types of performance dashboards in different industries and
lines of business. His practical insights provide a road map to
help you turbo-charge performance~management initiatives
with dashboard technology to optimize performance and
accelerate results.

Performance Dashboards addresses common questions that
business professionals ask about performance dashboards,
such as: What'’s the difference between dashboards and score-
cards? How do | design performance dashboards to handle
operational, tactical, and strategic processes? How do | create
effective KPIs that drive organizational change and display them
in an optimal fashion? Do | build performance dashboards from
the top down or bottom up? What political obstacles will |
encounter when launching a performance dashboard project
and how do | overcome them?

Performance Dashboards clears up much of the confusion and
answers your most critical questions. It starts by laying a
conceptual foundation, showing how performance dashboards:

Fit into the larger context of business performance man-
agement (BPM), an emerging discipline for linking strategy
and performance

Represent the “new face” of business intelligence (B1), harness-
ing reporting and analysis software to unleash the power of
information to all types of business users

Do everything in threes: three types of performance dash-
boards (i.e., operational, tactical, and strategic) each contain
three types of applications (i.e., monitoring, analysis, and
management) and three layers of information (i.e., graphical,
multidimensional, and transactional)

(continued on back flap)
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{continued from front flap)

Moving from concept to reality, Performance Dashboards
showcases each type of performance dashboard using a real-
world example from Quicken Loans, International Truck and
Engine Corporation, and Hewlett—Packard. These and other
case studies show you how to build performance dashboards
and what benefits they offer. Finally, Performance Dashboords
synthesizes the tips and techniques from these case studies
and leading practitioners in the field, showing you how to:

+ Evaluate your company’s organizational and technical readi-
ness to undertake a successful performance dashboard project

* Create effective KPis that change organizational behavior and
improve performance

* Design powerful dashboard screens that communicate relevant
facts quickly and concisely

* Integrate existing performance dashboards and metrics using
a top-down or bottom-up approach

* Align business and technical teams to deliver a scalable and
sustainable solution

* Evangelize a performance dashboard solution and ensure
end-user adoption

Whether you are an executive looking to learn more about
dashboards or scorecards,an IT professionai needing to better
understand how to implement dashboards, or a college student
preparing for a career armed with the most cutting-edge
thinking about how to improve organizational performance,
Performance Dashboards is for you.

Wayne W, Eckerson
Director of Research and Services
The Darta Warehousing Institute

WAYNE W. ECKERSON is the Director of Research
and Services for The Data Warehousing Institute (TDWI), a
worldwide association of business intelligence and data
warehousing professionals that provides education, training,
certification, and research. Eckerson has seventeen years of
industry experience, most of which has been spent covering
business—intelligence issues and technologies. Eckerson is the
author of many in-depth reports, a columnist for several busi-
ness and technology magazines, and a noted speaker and con-
sultant in the business intelligence industry. He can be reached
at weckerson@tdwi.org.
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Subscribe to our free Accounting eNewsletter at
www.wiley.com/enewsletters

| Visit www.wiley.com/accounting |
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, with its practical
~advice, is essenual reading for anyone moving forward wcth a dashbodrd:initiative. Even if you
arenot yet ready to make the move, it is fascinating to read his insights-into how some of the
industry’s smartest competitors keep their fi inger on the pulse of their business.”

—Craig Schiff, President and CEO, BPM Partners, Inc.

“Wayne Eckerson, in his new book on performance dashboards, has defined what business
intefligence really is in a practical and prescriptive manner. His book serves anyone who is
looking to understand this complex subject and especially provides value to leaders looking to
apply business intelligence at their firm.Wayne defines the subject, explains the methodology,
and provides the reader with the incentive to take on this challenging effort.”
—lrving H. Tyler, Vice President, Information Services and Chief Information Officer,
Quaker Chemical Corporation

“The time is right for a definitive guide to building, managing, and sustaining dashboard and
scorecard solutions, and this book fits the bill. As a key ingredient in business performance
management, dashboards make it easier to monitor the execution of business strategies and
plans, and deliver insight and information to workers across the enterprise. This book is a
must-read for business leaders and would-be chief performance officers who want to learn
about the tools and techmques needed to harness information and opumnze performance

ISBN 0-471-724%7-3
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Foreword

Two adages help us to understand the power of performance dashboards. The
first is:“You cannot manage what you do not measure.” When managers do not
know how their work units and subordinates are functioning compared with
previous performance, goals, and benchmarks, it is difficult to reward superior
achievement or take corrective action when performance fails to meet expecta-
tions. The second adage is:“What gets watched, gets done.” When workers know
the metrics used for their evaluation, they will strive to perform well on those
Imeasurements.

Effective managers have always at least implicitly understood these adages and
have had systems and methods for assessing how their organizations are doing.
Even before computer-based systems, many executives had their staffs prepare
briefing books to keep a close tab on organizational performance. The critical
success factor concept, which 1s directly related to today’s key performance indi-
cators (KPIs), was designed to identify the goals and activities that need to be
monitored most closely. Executive information systems, which focus on track-
ing key metrics important to senior management, are the most immediate pre-
cursors to today’s performance dashboards.

Performance dashboards integrate much of what has been learned about how
computer-based systems can help in the effective management of organizations.
For example, the most powerful systems are linked to company objectives.
Performance dashboards also benefit from technology advances. An early prob-
lem with executive information systems was that the data required were often
not readily available; considerable human effort was needed to acquire, analyze,
and then enter the data into the system. Data warehouses have now made the
sourcing of data much less of a problem. Also, the technology vendors have
developed packages that, in the best cases, sit on top of powerful business intelli-
gence platforms providing analysis capabilities beyond the building of simple
variance charts.
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Despite the growing popularity of performance dashboards, considerable con-
fusion still exists. Common questions include: “What is the difference between
dashboards and scorecards?”” “Must dashboards be implemented top down, or can
they be built bottom up?” Then there are important questions about how to
build them successfully, such as: “How should I determine how many and what
KPIs to include?” “Are there any political obstacles that I am likely to encounter,
and how can 1 resolve them?” }

Wayne Eckerson has written a wonderful book that clears up much of the |
confusion about performance dashboards, addresses the most important issues, !
and provides answers to the most critical questions. It is not surprising that Wayne ‘
has written such a great book. He combines the conceptualization and writing
skills that he honed as a research analyst, the survey data that he has collected in i
his position as Director of Research and Services for The Data Warehousing
Institute, and case studies and examples from hundreds of companies that he has
consulted with and interviewed over the years. As a result, the book is wonder-
fully “textured” and is'a “must read” for anyone who wants to understand per-
formance dashboards fully. Whether you are an executive wanting to learn about
dashboards, an IT professional who needs to understand how to implement dash-
boards better, or a college student preparing for a career armed with the latest
and best thinking about how to improve organizational performance, you will
benefit from reading Wayne’s book.

Hugh ]. Watson
Terry College of Business
University of Georgia
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Preface

A PATH TO PURSUE

False Starts

The original focus of this book was business performance management (BPM).
Tim Burgard, my editor at John Wiley & Sons, had read an in-depth report
that I wrote on the topic in 2003 and asked whether I would be interested in
turning 1t into a book geared to business professionals. Other than the normal
reservations one might have about undertaking a book project in addition to a
full-time job, I was not particularly thrilled about exploring BPM in greater
depth.

My initial research showed that BPM meant different things to different peo-
ple. It was a broad, catch-all category of applications and technologies, including
everything from financial consolidation and reporting tools to planning, budget-
ing, and forecasting applications to dashboards and scorecards, among other
things. BPM seemed to reflect whatever vendors had in their product portfolios
at the time rather than representing a distinct and compelling discipline in itself.

Conceptually, however, most people seem to agree that the purpose of BPM
15 to focus organizations on things that really matter. Too many organizations
spread their energies and resources far and wide and consequently never make
much progress towards achieving their strategic objectives. The theory behind
BPM is that organizations need to identify the key activities that contribute most
to their success and make sure they do them well. In short, the purpose of BPM
is to help organizations become more focused, aligned, and effective.
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Dashboards and Scorecards

Thus, in the spirit of BPM, I decided to cast off BPM as a book topic and focus
on something more tangible and concrete that organizations could use to imple-
ment the discipline of BPM. At the time, I did not know any companies that had
implemented 2 BPM solution—whatever that might be—but I did notice that
many companies were rolling out dashboards and scorecards. These applications
seemed to resonate with workers up and down the organizational hierarchy, from
boardrooms to shop floors to customers and suppliers. Better yet, dashboards and
scorecards helped companies implement the principles of BPM better than any
of the other so-called BPM applications or technologies I saw in the marketplace.
Now, here was a topic worth exploring!

As I investigated dashboards and scorecards, I encountered much of the same
definitional fuzziness as I did with BPM, albeit on a smaller scale. Every “dash~
board” I saw looked and functioned differently and served different purposes.
Some looked like reporting portals or electronic briefing books, while others
contained mostly text and hand-entered data, and still others featured graphical
dials and meters that flickered with real-time data.

The only clarity in the field came from the Balanced Scorecard community,
which has well-defined principles and a2 maturing methodology to help organi-
zations create, display, and manage performance data. However, since there were
already many good books about Balanced Scorecards that covered both theory
and practice and were written by distinguished consultants and professors, I did
not see how I could add much value there!

Nevertheless, I knew that organizations were putting 2 great deal of energy
into building dashboards and scorecards using business intelligence (BI) and data
integration tools and technologies—two areas that I have been researching and
speaking about for the past ten years. I figured that I could add value by identi-
fying the common threads among these initiatives, create a framework to clarify
the discussion about their use, and synthesize best practices for designing, build-
ing, and growing these systems from organizations that have already done it. The
result 1s this book.

THE PUZZLE OF PERFORMANCE DASHBOARDS

It took many hours of thought, dozens of interviews, and thousands of words to
piece together the puzzle of dashboards and scorecards in a way that provides a
clear and complete picture without distorting current perceptions that people
have about these systems. In highly abridged form, what I came up with 1s this:
dashboards and scorecards are part of a larger performance management sys-
tem—which I call a performance dashboard—that enables organizations to
measure, monitor, and manage business performance more effectively.

1
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PREFACE X1

A performance dashboard is more than just a screen with fancy performance
graphics on it: it is a full-fledged business information system that is built on a
business intelligence and data integration infrastructure. A performance dash-
board is very different from plain dashboards or scorecards. The latter are simply
visual display mechanisms to deliver performance information in a user-friendly
way whereas performance dashboards knit together the data, applications, and
rules that drive what users see on their screens.z

Three Applications

To flesh out this skeletal definition a tad more, I came to realize that a perform-
ance dashboard is actually three applications in one, woven together in a seam-
less fashion: 1) a monitoring application, 2) an analysis application, and 3) a
management application.

The monitoring application conveys critical information at a glance using umely
and relevant data, usually with graphical elements; the analysis application lets users
analyze and explore performance data across multiple dimensions and at differ-
ent levels of detail to get at the root cause of problems and issues; the management
application fosters communication among executives, managers, and staff and gives
executives continuous feedback across a range of critical activities, enabling them
to “steer” their organizations in the right direction.

Three Layers

When 1 looked at the data that performance dashboards display, I discovered that
they let users navigate through three layers or views of information: 1) a sum-
marized graphical view, 2) a multidimensional view, and 3) a detailed or opera-
tional view. Users can access the performance dashboard at any of these layers,
but most start at the summarized graphical view and drill down along fairly pre-
defined pathways through the multidimensional and detailed views.

This layered approach meets the information and analysis needs of a majority
of individuals in an organization who are not number crunchers by training and
only want to use information as a tool to perform their jobs, not as a profession
in itself. Performance dashboards conform to the natural sequence in which these
users want to interact with information. First, they want to monitor key metrics
for exceptions; then, they want to explore and analyze information that sheds
light on the exceptions and reveals hidden trends and issues: and finally, they want
to examine detailed data and reports to identify root causes of problems and take
action to remedy the situation.

The New Face of Business Intelligence

In many respects, performance dashboards are the new face of business intelli-
gence. They transform business intelligence from a set of tools used primarily by
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business analysts and power users to a means of delivering actionable information
to everyone in an enterprise. Thus, performance dashboards fulfill the promise of
business intelligence to help organizations leverage information to increase cor-
porate agility, optimize performance, and achieve strategic objectives.

Three Types

The final thing I discovered about performance dashboards after talking to many
companies is that that there are three types—operational, tactical, and strategic—
that are distinguished largely by the degree to which they use the three types of
applications listed above (i.e. monitoring, analysis, and management.)

Operational dashboards track core operational processes and emphasize moni-
toring more than analysis or management; factical dashboards track departmental
processes and projects and emphasize analysis more than monitoring or manage-
ment; and strategic dashboards monitor the execution of strategic objectives and
emphasize management more than monitoring or analysis. An organization can
and should have multiple versions of each type of performance dashboard, but
they should integrate them using consistent definitions and rules for shared and
related metrics.

Success Factors

It is one thing to know what a performance dashboard is and another to imple-
ment one successfully. In the course of interviewing people at organizations that
have deployed performance dashboards (regardless of what they call them), I dis-
covered many critical success factors. On a macro level, the keys to success are:
1) get proper sponsorship and resources for the project, 2) create the right metrics
and standardize their meaning, 3) design a compelling graphical user interface,
and 4) plan ahead to ensure end-user adoption and drive organizational change.

Beyond these major success factors, I discovered dozens of tips and techniques
that often spell the difference between a successful project and a mediocre one.
This book does not pretend to provide a step-by-step methodology for imple-~
menting a performance dashboard or a comprehensive list of critical success fac-
tors; instead, like a good performance metric, it provides reasonable guidance for
the road ahead.

NAVIGATING THIS BOOK

Who Should Read This Book

This book is geared to business and technical managers who oversee perform-
ance management projects or who have been recently appointed to create or
overhaul an organization’s performance management system, including informa-
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tion systems and corporate policies and procedures. These managers generally
have deep knowledge of their business and suitable experience managing infor-
mation technology projects. Most are prime candidates to become Chief
Performance Officers.

At the same time, business executives can benefit by reading this book.
Although it covers the technical underpinnings of performance management and
dives nto technical detail at points, the book tries to convey technical concepts
in plain English. Conversely, technologists will find value in this book because it
provides an overview of performance management concepts and a technical
framework for implementing them. In addition, Balanced Scorecard profession-
als will find the book helps them understand how Balanced Scorecards relate to
and can be integrated with other types of performance dashboards in their
OIganizations.

Skim, Drill, and Examine

To help you get the most out of the next 250+ pages, let me tell you how I have
approached writing the text. First, I know that business people are busy. If you
are like me, you rarely get to read an article or report from beginning to end, let
alone a book, unless you are on a plane or vacation. You really just want the pre-
scriptions, the key takeaways that you can apply at work tomorrow, next week,
or next month.

To accommodate your needs, I have tried to make the book as casy as pos-
sible to skim while staying within the publisher’s constraints. For example, I have
made liberal use of headings, lead-ins, exhibits, captions, and sidebars so they
serve as visual guideposts to the content. Glance at these markers as you flip
through the pages, and if you spy something that catches your interest, drill down
and read the text for a while. (Does this sound like a performance dashboard in
book form? I hope so. The concept is universally applicablef)

Sections in the Book

The book is also divided into three sections. Part One, “The Landscape for
Performance Dashboards,” provides. the framework and context for understand-
ing performance dashboards. Chapter 1 defines performance dashboards and
describes their primary characteristics. Chapter 2 provides background on BPM,
which contributes the conceptual underpinnings for performance dashboards
and represents the broader commercial market for related products and services.
Chapter 3 explains business intelligence, which contributes the analytical and
technical foundation upon which performance dashboards rest. Chapter 4 pro-
vides an organizational readiness assessment for organizations preparing to
implement a performance dashboard, and Chapter 5 offers a technical readiness
assessment based on a BI Maturity Model that I developed in 2004 and has been
well received by BI professionals and their business counterparts.
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Part Two, entitled “Performance Dashboards in Action,” adds flesh to the
conceptual framework defined in Part One by profiling each type of dash-
board system using an in-depth case study with plenty of screenshots to help you
differentiate between types. Chapter 6 provides an overview of each type of
dashboard and compares and contrasts the three types at a conceptual level. Chap-
ter 7 examines operational dashboards using Quicken Loans as a case study.
Chapter 8 looks at tactical dashboards by profiling a Key Business Indicator (XBI)
portal developed by International Truck and Engine Corporation. Chapter 9
examines strategic dashboards by examining a Balanced Scorecard application
developed by Hewlett Packard Cols Technology Solutions Group.

Part Three is titled “Critical Success Factors: Tips from the Trenches” This sec-
tion synthesizes recommendations and guidance from dozens of performance
dashboard projects that I've researched. Chapter 10 discusses how to launch a
performance dashboard project. Chapter 11 discusses how to create effective
metrics, which are the backbone of any dashboard system. Chapter 12 switches
to the visual design and examines how to create powerful dashboard screens that
communicate relevant facts quickly and concisely. Chapter 13 describes several
approaches to integrating or linking multiple dashboard systems, whereas
Chapter 14 tackles the thorny topic of how to establish an effective partnership
between business and the information technology (IT) department, which is
required to deliver a long-lasting, high-value dashboard system. Chapter 15 closes
with advice on how to ensure end-user adoption and use a performance dash-
board as an agent of organizational change.

Feedback Please!

As someone who works for an educational organization, 1 know that the best
learning occurs not in classrooms but in group discussions and individual con-
versations. Once you finish reading (or skimming) this book, I hope that you take
the time to send me your thoughts. Ideas do not stop evolving once they are put
on paper. This book is not my final word on the subject; there is always more to
learn! Undoubtedly, there are numerous perspectives I did not cover and nuances
I overlooked. Please help me write the next edition; send your thoughts to weck-
erson@tdwi.org. Happy reading!
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CHAPTER 1

What Are Performance
Dashboards?

THE CONTEXT FOR PERFORMANCE
DASHBOARDS

The Power of Focus

Executives in Training

This summer I found my 11-year-old son, Harry, and his best pal, Jake, kneeling
side by side in our driveway, peering intensely at the pavement. As I walked over
to inspect this curious sight, I saw litdde puffs of smoke rising from their huddle.
Each had a magnifying glass and was using it to set fire to clumps of dry grass as
well as a few unfortunate ants who had wandered into their makeshift science
experiment.

In this boyhood rite of passage, Harry and Jake learned an important lesson
that escapes the attention of many organizations today: the power of focus. Light
rays normally radiate harmlessly in all directions, bouncing off objects in the
atmosphere and the earth’s surface. The boys had discovered, however, that if they
focused light rays onto a single point using a magnifying glass, they could gener-
ate enough energy to burn just about anything and keep themselves entertained
for hours!

By the time Harry and Jake enter the business world (if they do), they will
probably have forgotten this simple lesson. They will have become steeped in
corporate cultures that excel at losing focus and dissipating energy far and wide.
Most organizations have multiple business units, divisions, and departments, each
with their own products, strategies, processes, applications, and systems to support

3
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them. A good portion of these activities are redundant at best and conflicting at
worst. The organization as a whole spins off in multiple directions at once with-
out a clear strategy. Changes in leadership, mergers, acquisitions, and reorganiza-
tions amplify the chaos.

Organizational Magnifying Glass

To rectify this problem, companies need an “organizational magnifying glass”—
something that focuses the work of employees so everyone is going in the same
direction (see Exhibit 1.1). Strong leaders do this. However, even the voice of a
charismatic executive is sometimes drowned out by organizational inertia.

Strong leaders need more than just the force of their personality and experience
to focus an organization. They need an information system that helps them clearly
and concisely communicate key strategies and goals to all employees on a personal
basis every day. The system should focus workers on tasks and activities that best
advance the organization’s strategies and goals. It should measure performance,
reward positive contributions, and align efforts so that workers in every group and
level of the organization are marching together toward the same destination.

Performance Management System

In short, what organizations really need is a petformance dashboard that translates
the organization’s strategy into objectives, metrics, initiatives, and tasks cus-
tomized to each group and individual in the organization. A performance dash-
board is really a performance management system. It communicates strategic

ORGANIZATIONAL MAGNIFYING GLASS

Companies need an “organizational magnifying glass” that focuses the energies and activities of
employees on a clear, unambiguous set of goals and objectives taid out in the corporate strategy.

mvmamen L mere e
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objectives and enables business people to measure, monitor, and manage the key
activities and processes needed to achieve their goals.

To work this magic, a performance dashboard provides three main sets of
functionality, which I will describe in more detail later. Briefly, a performance
dashboard lets business people:

* Monitor critical business processes and activities using metrics of business
performance that trigger alerts when potential problems arise.

* Analyze the root cause of problems by exploring relevant and timely infor-
mation from multiple perspectives and at various levels of detail.

* Manage people and processes to improve decisions, optimize performance,
and steer the organization in the right direction.

Agent of Organizational Change

A performance dashboard is a powerful agent of organizational change. When
deployed properly, it can transform an under-performing organization into a high
flier. Like a magnifying glass, a performance dashboard can focus organizations on
the key things it needs to do to succeed. It provides executives, managers, and
workers with timely and relevant information so they can measure, monitor,
and manage their progress toward achieving key strategic objectives.

One of the more popular types of performance dashboards today is the
Balanced Scorecard, which adheres to a specific methodology for aligning organ-
izations with corporate strategy. A Balanced Scorecard is a strategic application,
but as we shall soon see, there are other types of performance dashboards that
optirmze operational and tactical processes that drive organizations on a weekly,
daily, or even hourly basis.

Historical Context
Executive Dashboards and Cockpits

Although dashboards have long been a fixture in automobiles and other vehicles,
business, government, and non-profit organizations have only recently adopted the
concept. The trend started among executives who became enamored with the idea of
having an “executive dashboard” or “executive cockpit” with which to drive their
companies from their boardroom perches. These executive information systems
(EIS) actually date back to the 1980s, but they never gained much traction, be-
cause the systems were geared to so few people in each company and were built on
mainframes or minicomputers that made them costly to customize and maintain.

In the past 20 years, information technology has advanced at a rapid clip.
Mainframes and minicomputers Jargely gave way to client/server systems, which
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in turn were supplanted by the Web as the preeminent platform for running
applications and delivering information. Along the way, the economy turned
global, squeezing revenues and profits and increasing competition for ever-more
demanding customers. Executives responded by reengineering processes, improv-
ing quality, and cutting costs, but these efforts have only provided short-term
relief, not lasting value.

Convergence

During the 1990s, organizations began experimenting with ways to give business
users direct and timely access to critical information, an emerging field known as
business intelligence. At the same time, executives started turning to new per-
formance management disciplines, such as Balanced Scorecards, Six Sigma,
Economic Value Added, and Activity-Based Costing, to harness the power of
information to optimize performance and deliver greater value to the business.
These initiatives convinced many executives that they could gain lasting
competitive advantage by empowering employees to work proactively and make
better decisions by giving them relevant, actionable information. Essentially,
executives recognized that the EIS of the 1980s was a good idea but too narrowly
focused; everyone, not just executives, needed an EIS, Fortunately, executives did
not have to wait long for a solution. At the dawn of the 21st century, business

intelligence converged with performance management to create the perform-
ance dashboard.

Market Trends

This convergence has created a flood of interest in performance dashboards since
the year 2000. A study by The Data Warehousing Institute (TDWI) in 2004
showed that most organizations (51 percent) already use a dashboard or scorecard
and that another 17 percent are currently developing one. The same study
showed that almost one-third of organizations that already have a dashboard or
scorecard use it as their primary application for reporting and analysis of data (see
Exhibit 1.2).

Benefits

The reason so many organizations are implementing performance dashboards is
a practical one: they offer a panoply of benefits to everyone in an organization,
from executives to managers to staff. Here is a condensed list of benefits:

* Communicate Strategy. Performance dashboards translate corporate
strategy into measures, targets, and initiatives that are customized to each

H-000611




WHAT ARE PERFORMANCE DASHBOARDS? 7

DOES YOUR ORGANIZATION USE A DASHBOARD OR
SCORECARD?

¥ 51%
No SRR

Under Development

A majority of organizations have already deployed dashboards or scorecards, and many are in
the process of buitding them. Data based on 473 responses to a survey of B! professionals by
The Data Warehousing Institute.

Source: Wayne Eckerson, “Strategies for Developing Analytic Applications” (TDW/ Report Series,
The Data Warehousing Institute, 2005).

group in an organization and sometimes to every individual. Each morning
when business people log into the performance dashboard, they get a clear
picture of the organization’s strategic objectives and what they need to do
n their areas to achieve these goals.

Refine Strategy. Executives use performance dashboards like a steering
wheel to fine-tune corporate strategy as they go along. Instead of veering
drastically from one direction to another in response to internal issues or in-
dustry events, executives can use performance dashboards to make a series of
minor course corrections along the way to their destination (see Exhibit 1.3).

Increase Visibility. Performance dashboards give executives and managers
greater visibility into daily operations and future performance by collecting
relevant data in a timely fashion and forecasting trends based on past activ-
ity. This helps companies close their financial books faster at the end of each
month and avoid being surprised by unforeseen problems that might affect
bottom-line results.

Increase Coordination. By publishing performance data broadly, per-
formance dashboards encourage members of different departments, such as
finance and operations, to begin working more closely together. They also
foster a healthy dialogue between managers and staff about performance
results and forecasts and make it easier for managers to conduct more fre-
quent and constructive performance reviews.
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CEXHIBIT 1.3, |  CHARTING A COURSE WITH A PERFORMANCE
’ ST DASHBOARD
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Direction with a Performance Dashboard

A performance dashboard enables executives to chart a steady course to their destination by
making a series of fine-tuned course corrections instead of veering dramatically from one direction
to another in response to internat or industry events.

* Increase Motivation. It has been said that “what gets measured, gets
done.” By publicizing performance measures and results, performance dash-
boards increase the motivation of business people to excel in the areas being
measured. Performance dashboards compel people to work harder out of

pride and desire for extra pay when compensation is tied to performance
results.

* Give a Consistent View of the Business. Performance dashboards con-
solidate and integrate corporate information using common definitions,
rules, and metrics. This creates a single version of business information that
everyone in the organization uses, avoiding conflicts among managers and
analysts about whose version of the data is “right”

* Reduce Costs and Redundancy. By consolidating and standardizing
information, performance dashboards eliminate the need for redundant silos
of information that undermine a single version of business information. A
single performance dashboard can help an organization shut down dozens,
if not hundreds, of independent reporting systems, spreadmarts, data marts,
and data warehouses.

* Empower Users. Performance dashboards empower users by giving them
self-service access to information and eliminating their reliance on the IT
department to create custom reports. Through layered delivery of informa-
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tion, structured navigation paths, and guided analysis, performance dash-
boards make it easy for average business people to access, analyze, and act on
information.

* Deliver Actionable Information. Performance dashboards provide action-
able information—data delivered in a timely fashion that lets users take
action to fix a problem, help a customer, or capitalize on a new opportunity
before it is too late. A performance dashboard prevents users from wasting
hours or days searching for the right information or report.

In short, performance dashboards deliver the right information to the right
users at the right time to optimize decisions, enhance efficiency, and accelerate
bottom-line results.

Pretenders to the Throne

Although many organizations have implemented dashboards and scorecards, not
all have succeeded. In most cases, organizations have been tantalized by glitzy
graphical interfaces and have failed to build a solid foundation by applying sound
performance management principles and implementing appropriate business
intelligence and data integration technologies and processes. Here are the com-
mon symptoms of less than successful solutions:

* Too Flat. Many organizations create performance management systems,
especially tactical and strategic dashboards, using Microsoft Excel, Microsoft
PowerPoint, and advanced charting packages. Although these applications
often look fancy, they generally do not provide enough data or analytical
capabilities to let users explore the root cause of problems highlighted in the
graphical indicators.

* Too Manual. In addition, some organizations rely too heavily on manual
methods to update performance dashboards that contain sizable amounts of
information. Highly skilled business analysts spend several days a week col-
lecting and massaging this information instead of analyzing it. The majority
of performance dashboards automate the collection and delivery of infor-
mation, ensuring a sustainable solution over the long term.

* Too Isolated. Some performance dashboards source data from a single sys-
tem or appeal to a very small audience. As a result, they provide a narrow or
parochial view of the business, not an enterprise view. In addition, these
dashboards often contain data and metrics that do not align with the rest of
the organization, leading to confusion and chaos.

In the end, performance dashboards are only as effective as the organizations
they seek to measure. Organizations without central control or coordination will
deploy a haphazard jumble of non-integrated performance dashboards. However,

L4
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organizations that have a clear strategy, a positive culture, and a strong informa-
tion infrastructure can deliver performance management systems that make a
dramatic impact on performance.

COMPOSITION OF PERFORMANCE
DASHBOARDS

Definition

Every performance dashboard looks and functions differently. People use many
different terms to describe performance dashboards, including postal, BI tool, and
analytical application. Each of these contributes to a performance dashboard but
1s not a performance dashboard by itself. Here is my definition:

A performance dashboard is a multilayered application built on a business intelligence
and data integration infrastructure that enables organizations to measure, monitor, and
manage business petformance more effectively.

This definition conveys the idea that a performance dashboard is more than
just a screen populated with fancy performance graphics: it is a full-fledged busi-
ness information system designed to help organizations optimize performance
and achieve strategic objectives. An equivalent, and perhaps better, term is perfor-
mance management system, which conveys the idea that it is a system designed to
manage business performance. However, since the title of this book uses the term
performance dashboards, I will stick with that term on most occasions, although
[ feel that the two are interchangeable.

Build or Buy

A common question is whether it is better to build or buy a performance dash-
board. During the past several years, many software vendors have shipped
dashboard or scorecard solutions. Many qualify as performance dashboards, and
some do not. Until recently, most companies built their own performance
dashboards or started with a vendor tool and customized it extensively to meet
their needs.

Most of the companies profiled in this book built performance dashboards
using a mix of custom code and BI tools running on standard corporate infra- ‘
structure components (i.., databases, servers, storage systems). However, organi-
zations that have deployed performance management systems within the past two
years have frequently used commercial, off-the-shelf products, sometimes cus-
tomizing them extensively and, in other cases, minimally.

Whether you plan to build or buy a performance dashboard, it makes sense
to create a list of criteria against which you can evaluate your solution. The
appendix at the end of this book provides a comprehensive set of evaluation
criteria.
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Context

The Big Picture: Business Performance Management

Before we dive into the details, let us step back and examine the context for per-
formance dashboards from a business perspective. A performance dashboard plays
a pivotal role in an emerging discipline called business performance management
(BPM). As we will see in Chapter 2, BPM consists of a series of processes and
applications designed to optimize the execution of business strategy. BPM pro-
vides a framework that takes the long-standing task of measuring performance to the
next level, that of managing performance. BPM provides the business context in
which performance dashboards operate (see Exhibit 1.4).

BPM uses many different tools to help organizations manage performance
better, ranging from financial consolidation and reporting tools to planning,
budgeting, and forecasting applications to dashboards and scorecards. However,
the most important tool in the BPM portfolio is a performance dashboard,
because it enables executives to communicate strategic objectives and then meas-
ure and monitor the organization’s progress toward achieving those objectives. In
essence, a performance dashboard helps organizations execute their strategy.

THE CONTEXT FOR PERFORMANCE DASHBOARDS

Like an ocean surrounding an iceberg, business performance management (BPM) provides the
business context for performance dashboards, which are layered applications built on a business
intelligence and data integration infrastructure (i.e., the base of the iceberg). The most visible
elements of a performance dashboard are the scorecard and dashboard screens, which display
performance using leading, lagging, and diagnostic metrics.
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Three Applications

Moving from context to composition, the first thing one notices about 2
performance dashboard is that it contains three applications woven together
in a seamless fashion. Each application provides a specific set of functionality
delivered through a variety of means. Technically speaking, the applications
are not necessarily distinct programs (although sometimes they are), but sets
of related functionality built on an information infrastructure designed to

fulfill user requirements to monitor, analyze, and manage performance (see
Exhibit 1.5).

1. Monitoring

A performance dashboard enables users to monitor performance against metrics
aligned to corporate strategy. At an operational level, users monitor core processes
that drive the business on a day-to-day basis, such as sales, shipping, or manufac-
turing. At a tactical or strategic level, users monitor their progress toward achiev-
ing short- and long-term goals.

In general, organizations use dashboards to monitor operational processes and ;
scorecards to monitor tactical and strategic goals. Dashboards and scorecards are ;
visual display mechanisms within a performance management system that con-
vey critical performance information at a glance. They are the lens through
which users view and interact with performance data, but they are not the entire
system in themselves. Although dashboards and scorecards share many features
and people use the terms interchangeably, they have unique characteristics (see
Spotlight 1.1).

PERFORMANCE DASHBOARD APPLICATIONS

Monitoring Analysis Management
Purpose Convey information Let users analyze Improve alignment

at a glance exception conditions coordination and

: collaboration

' Components Dashboard Muitidimensionat Meetings
Scorecard analysis Strategy maps
Bl portal Time-series analysis Annotation
Right-time data Reporting Workflow

i Alerts Scenario modeling Usage monitoring

! Agents Statistical modeling Auditing

A performance dashboard consists of three applications—monitoring, analysis, and
management—that deliver related sets of functionality and consist of multiple components.

|
!
!
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Spomcn'r 1.1 - “DASHBOARDS VERSUS SCORECARDS”

Py Dashboards and scorecards are visual-display. mechamsms wrthrn a performance
manageme it's tem: that convey crmcal performancc i

Dashboard Scorecard

Purpose Measures performance Charts progress

Users Supervisors, specialists Executives, managers, staff
Updates Right-time feeds Periodic snapshots

Data Events Summaries

Display Visual graphs raw data Visual graphs, text comments

'_ Dashboard ~Dashboards are more lrke automobrle dashboards. They' let opera-
N tlonal spec nd:thejr supervrsors monitor events generated by key ess. .,
nii busrness dashboards do-riot d xsplay event :
hey oc ur, they drsplay thern in: nght time” ’as use need

ry-second, mmute hour day, week or month dependrng on'the:bi
volatility, '. d:

;i coreca ds also make use of charts and visual graphsr to rndrcate
{ nds and variance agamst goals. The hrgher up. the disers arelin
nore they prefer to s6e. performance encoded vrsually However,
{so'contain (or should contam) a gréat deal.of textual commentary that
___ima' résults; descrrbes actrons taken ‘and forecasts future results

screen so users can monitor results at a glance
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A monitoring application also delivers information to users in “right time”—
usually within minutes or hours depending on the volatility of information and
decision making requirements—so they can take steps to fix a problem or exploit
an opportunity. We cover “right time” information delivery in Chapter 7. Other
key elements of a monitoring application are alerts, which notify users when
events exceed predefined thresholds of performance, and agents, which automate
the responses to well-known exception conditions, such as ordering new stock
when inventory falls below predefined levels.

2. Analysis

The analysis portion of a performance dashboard lets users explore large volumes
of historical performance data across many dimensions and down to minute
detail. The application enables users to evaluate the origins of exception condi-
tions highlighted by the monitoring application and identify the root cause of a
problem or issue. The analysis application leverages a variety of BI technologies,
including on-line analytical processing (OLAP), parameterized reporting, query
and reporting, and statistical modeling, and relies heavily on a data integration
and data warehousing infrastructure to prepare and deliver information in an
intuitive, timely, and reliable fashion. Chapter 3 describes the various types of BI
and data integration tools in depth.

3. Management

A perdformance dashboard typically embeds a variety of management and collab-
oration capabilities into the monitoring and analysis applications. The manage-
ment features support a variety of business processes, both formal and informal,
that guide the way users communicate and share performance information. Their
purpose is to help executives steer the organization in the right direction, foster
improved coordination among business units and groups, and engender better
communication among managers, analysts, and staff.

A key management application is performance review meetings. These can be
quarterly strategy sessions, monthly operational meetings, individual performance
review sessions, or ad hoc conversations between managers and their direct reports.
Performance dashboards facilitate these dialogues using strategy maps at the exec-
utive level, workflow applications at the team level, and document-based anno-
tations at the individual level. Usage monitoring features track end-user adoption
of the performance dashboard and logs changes made to the system for audit and
control purposes.

Three Layers

Besides containing three applications, a performance dashboard consists of three
views or layers of information. Just as a cook peels layers of an onion, a per-
formance dashboard lets users peel back layers of information to get to the root
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cause of a problem. Each successive layer provides additional details, views, and
perspectives that enable users to understand a problem better and identify the
steps they need to take to address it.

This layered approach gives users self-service access to information and con-
forms to the natural sequence in which users want to handle that information:
1) monitor, 2) analyze, and 3) examine. That is, most business users first want to
monitor key metrics for exceptions; then explore and analyze information that
sheds light on those exceptions; and finally, examine detailed reports and data
before taking action. By starting at high-level views of information and working
down, this layered approach helps users get to the root cause of issues quickly and
intuitively (see Exhibit 1.7).

PERFORMANCE DASHBOARD LAYERS

R o RN
0y %ﬁﬂ% gorh
"5-‘7}*_ oo ST

A performance dashboard delivers information to users in layers as they need it. The top layer
graphically displays exception conditions; the middle layer lets users explore or “slice and dice”
data from multiple dimensions; and the bottom layer lets users examine individual transactions
and operational reports.
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Here are the three layers:

1. Summarized Graphical View. The top layer provides a summarized
view, usually graphical, of the status of key performance metrics and excep-
tion conditions. When performance exceeds thresholds applied to each !
metric, the dashboard or scorecard interface alerts users to the exception
condition. These exceptions can be in the form of alerts that pop up on
users’ screens or arrive via e-mail, pager, or another channel. More com-
monly, the software changes the color or shape of a symbol or graph asso-
ciated with the metric. In essence, this layer is where users monitor
information. The dashboard, scorecard, or portal interface essentially
becomes a graphical exception report. { - |

graphical metrics and alerts. Using multidimensional analysis tools, users
navigate the data by dimensions (e.g., customer, geography, or time) and
hierarchies (e.g., country, region, or city). More colloquially, these point-
and-click tools let users “slice and dice,” “drill down or up,” or “pivot” the
data to view exceptions and trends from any perspective they want. The
wols let users apply complex calculations to the data, perform “what-if”
| ' analyses, and switch between tables and charts. There are many technolo-

gies that support multidimensional analysis. Chief among them are online

analytical processing (OLAP), parameterized reporting, and advanced visu-

alization tools. ;

|
|
!
| 2. Multidimensional View. This middle layer provides the data behind the
|
|
|
|
|

w

Detailed Reporting View. The bottom layer lets users view detailed
repotts and transaction records, such as invoices, shipments, or trades. Users
often need such data to understand the root cause of a problem, such as a
decline in sales due to muissing or incomplete orders or a salesperson who
has been sick. This layer either connects users to existing operational
reports or dynamically queries a data warehouse or operational system to
obtain the appropriate records. The resulting report or query results are then

usually displayed in a separate window, which users can view or print.

Navigating the Layers

Users can access the performance dashboard at any of these three layers, but most
start at the summarized graphical layer and drill down along fairly predefined
pathways as far as they need or want to go. Many BI tools force users to start at
the middle or bottom layers, which makes them difficult to use. Most users find the
middle multidimensional layer too complex and the bottom reporting layer too
detailed. Only business analysts and operational specialists find it easy to navigate
these bottom two layers.
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This layered approach to delivering performance information meets the needs
of most users in an organization. These “casual” users do not crunch numbers and
information for a living; they simply want to monitor and manage the key
processes for which they are responsible. They only “casually” use information,
perhaps checking a performance dashboard or reports once or twice a day or
week, depending on their role and responsibilities.

As a result, performance dashboards, with their layers of information, meet the
long-standing mantra of these types of casual users: “Give me all the data I want,
but only what I really need, and only when I really need it” In other words,
casual users do not want to view information except when there is an out-of-
bounds condition, and then they want to view all pertinent data but they do not
want to spend precious time looking for it. Performance dashboards meet the
requirements of casual users perfectly.

Transparent Navigation

The goal for performance dashboards is to make the transition between the three
layers transparent to users. This is challenging since most performance dashboards
today use different technologies and tools to support each layer. This gives each
layer its own distinctive look and feel, making the performance dashboard more
challenging to use than it should be.

Fortunately, some vendors are beginning to blend their monitoring, analysis,
and reporting tools—which comprise the three layers in effect—to offer a more
homogenous navigation experience for users. In addition, home-grown solutions
are building the various components in each layer using a standard programming
framework (i.e., NET or Java) to simplify navigation and ease of use. In the
future, performance dashboards will be designed as a single application running
against a robust BI infrastructure rather than a combination of disparate applica-
tions and components cobbled together from various tools and systems.

Three Types of Performance Dashboards

The last thing you need to know about performance dashboards is that there are
three major types: operational, tactical, and strategic. Each type of performance
dashboard emphasizes the three layers and applications described above to differ-
ent degrees (see Exhibit 1.8).

1. Operational dashboards monitor core operational processes and are
used primarily by front-line workers and their supervisors who deal
directly with customers or manage the creation or delivery of the organi-
zation’s products and services. Operational dashboards primarily deliver
detailed information that is only lightly summarized. For example, an
online Web merchant may track transactions at the product level rather
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Operational Tactical Strategic
Purpose Monitor operations Measure progress Execute strategy
Users Supervisors, Managers, analysts Executives,

specialists managers, staff
Scope Operational Departmental Enterprise
Information Detailed Detailed/summary Detailed/summary
Updates Intra-day Daily/weekly Monthly/quarterly
Emphasis Monitoring Analysis Management

There are three types of performance dashboards. Operational dashboards emphasize monitoring
more than analysis or management; tactical dashboards emphasize analysis more than monitoring or
management; and strategic dashboards emphasize management more than menitoring or analysis.

than the customer level. In addition, most metrics in an operational dash-
board are updated on an intra-day basis, ranging from minutes to hours,
depending on the application. As a result, operational dashboards empha-
size monitoring more than analysis and management. Chapter 7 profiles an
operational dashboard from Quicken Loans that monitors the calling activ-
ity and sales performance of hundreds of loan consultants working in a
huge call center at corporate headquarters.

Tactical dashboards track departmental processes and projects that are of
interest to a segment of the organization or a limited group of people.
Managers and business analysts use tactical dashboards to compare perfor-
mance of their areas or projects, to budget plans, forecasts, or last period’s
results. For example, a project to reduce the number of errors in a customer
database might use a tactical dashboard to display, monitor, and analyze
progress during the previous 12 months toward achieving 99.9 percent
defect-free customer data by 2007. Tactical dashboards are usually updated
daily or weekly with both detailed and summary data. They tend to empha-
sis analysis more than monitoring or management. Chapter 8 profiles a tac-
tical dashboard used by the International Truck and Engine Corporation to
monitor financial and operational performance across several business units.

Strategic dashboards monitor the execution of strategic objectives and
are frequently implemented using a Balanced Scorecard approach, although
Total Quality Management, Six Sigma, and other methodologies are used as
well. The goal of a strategic dashboard is to align the organization around
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strategic objectives and get every group marching in the same direction. To
do this, organizations roll out customized scorecards to every group in the
organization and sometimes to every individual as well. These *“cascading”
scorecards, which are usually updated weekly or monthly, give executives a
powerful tool to communicate strategy, gain visibility into operations, and
identify the key drivers of performance and business value. Strategic dash-
boards emphasize management more than monitoring and analysis. Chapter
9 profiles a strategic dashboard created by Hewlett Packard’s Technology
Solutions Group that uses a Balanced Scorecard approach.

integrating Performance Dashboards

An organization can have multiple versions of each type of performance dash-
board. More than likely, each department will have its own operational, tactical,
and strategic dashboard. At a minimum, all performance management systems
should be logically integrated using a common set of metrics and rules that are
populated with data from a common BI and data integration infrastructure. In real-
ity, however, most performance management systems are built separately using unique
metrics and rules and different BI and data integration platforms. Although each
performance dashboard provides value, collectively they create information chaos.
Chapter 13 discusses how to integrate disparate performance dashboards.

PERFORMANCE MANAGEMENT
ARCHITECTURE

A performance management system consists of both a business architecture and
a technical architecture. Exhibit 1.9 shows the components of these two archi-
tectures and how they relate. The linchpin that ties the two architectures together
is the metrics that define leading, lagging, and diagnostic measures of business
performance. On the business side, the metrics embody the organization’s strat-
egy and tactics. On the technical side, the metrics contain rules that define what
data to collect and when and how they should be aggregated, filtered, and calcu-
lated. The metrics are the means by which organizations measure, monitor, and
manage the effectiveness of their strategy and tactics to satisfy key stakeholders.
No organization needs to implement all the components in both architec-
tures. In fact, organizations tend to pick and choose components at each level that
best meet the organization’s needs. However, it is imperative that organizations
choose at least one component in each layer; otherwise things break down.
Without a complete and harmonized business and technical architecture, the
business would fail to deliver a coherent strategy, workable plans, and accurate
metrics, and the technical team would fail to deliver a viable information system.
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Business Architecture
Stakeholders

;
4

By drilling down into the business architecture, one sees that each organization
serves many different stakeholders—the investors, board of directors, workforce,
customers, suppliers, and regulators—each of whom has a different perspective or
view of the organization and wants to see different information. For instance,
investors want to see the financial valuation of the organization, the staff wants
to see a process view, and customers want to see the value of their accounts or
the products and services they have purchased, bid on, or returned.

o R M

Strategy

Executives then devise a strategy to meet the needs of those stakeholders. |
The strategy may start with a strengths, weaknesses, opportunities, and threats
(SWOT) analysis, a strategy map, or some other strategy formulation technique.
Ultimately, executives create a mission statement, strategic objectives, a vision,

values, and long-term plans and goals. (We will discuss strategy in more detail in
Chapter 4.)

Tactics

Executives then throw the strategy “over the wall” to managers and Supervisors
who implement the strategy using a variety of resources—knowledge, money,
people, processes, and technology. The upshot is that managers create projects,
initiatives, and annual plans or budgets that try to nudge the organization toward
its strategic objectives.

Metrics

Executives and managers then translate the strategy and plans into metrics.
Strategic dashboards measure initiatives and plans that range from one to five
years in scope, whereas tactical dashboards measure initiatives and plans that span
several weeks to several months or more. Operational dashboards usually meas-
ure daily operations.

There are three major types of metrics: leading, lagging, and diagnostic. In the
past, most organizations used lagging indicators, mainly financial metrics, to
measure performance and outcomes. However, BPM and Balanced Scorecard
methodologies encourage companies to use leading indicators to gain greater
visibility into future performance and to manage people, processes, and technol-
ogy more proactively. We will cover metrics in more detail in Chapter 11.

h L —
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Technical Architecture

A performance dashboard consists of multiple layers of technology that work
together to deliver the information business people need to execute strategy and
tactics and meet the needs of stakeholders. The technical architecture consists of
interlocking components that must work together seamlessly to deliver business
value. Designers should choose the components in each layer that work best to
meet the needs of target users.

Display Layer

The metrics are displayed in the top-level screen of a performance dashboard,
which can be a dashboard, scorecard, or portal interface. As mentioned earlier, a
dashboard is used to monitor operational information and display alerts,
whereas scorecards are used to chart progress toward strategic or tactical goals.
Portals provide one-stop shopping for all kinds of information, including per-
formance metrics.

Application Layer

The three applications described eatlier—monitoring, analysis, and manage-
ment—reside below the display layer. Application functionality is interwoven
with the display, which serves as the opening screen or initial page to the per-
formance dashboard.

Data Store Layer

The application layer gives users access to information, which can be stored in a
variety of data stores. Low-latency data stores, including operational data stores
and in-memory caches, are ideal for delivering near real-time information to
users in operational dashboards. Data warehouses, data marts, and multidimen-
sional databases (MDBs) are best for analyzing historical data in tactical or strate-
gic dashboards and can also be used to store a limited amount of text. In some
cases, performance dashboards do not require sophisticated data stores because
they do not store large volumes of data (see Spotlight 1.2).

In other cases, performance dashboards pull data directly from source systems
to populate metrics, bypassing persistent data stores, like data warehouses, data
marts, and multidimensional databases. This approach makes it easy to get a per-
formance dashboard up and running but can bog down the performance of sys-
tems that run the business. Organizations should use this virtual dashboard
technique judiciously, to supplement information in persistent data stores, not
replace them.

E
»
|
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. SPOTLIGHT 4.2 Quauty Not QuANTITY

h’béffgj_hnaﬁ_cé dashboards can store large volumes of data, thisisnota -

quality of information’
ificant business'valie

Integration Layers

To deliver information to users, a performance dashboard must extract it from
source systems. An operational dashboard often uses custom application pro-
gramming interfaces (APIs) or enterprise application integration (EAI) middle-
ware to capture events from source systems, move them across a network, and
update a low-latency data store within the performance dashboard in near real
time. In addition, they may query data sources directly, as mentioned above, using
SQL queries or enterprise information integration (EIl) middleware. Both tech-
niques enable developers to populate metrics with data from a variety of sources,
including analytical systems (i.e., data warehouses, data marts, multidimensional
databases, or ODSs), operational systems, and external sources, including XML~
based Web pages and Web services.

Tactical and strategic dashboards generally use extraction, transformation,
and loading (ETL) tools to populate analytical data stores, although they also can
query sources directly to supplement historical data with real-time updates or
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external data. Some strategic dashboards are updated manually when they con-
tain small amounts of information or when users need to add commentary.
Chapter 3 will discuss data integration technologies in more depth.

Data Sources

Performance dashboard data may come from a wide range of sources. The most
voluminous sources of data include legacy systems running on mainframes or
minicomputers and newer packaged applications running on relational databases.
The most numerous sources, however, include Web pages, Excel files, Access
databases, e-mail messages, survey responses, documents, and commentaries,
among other things.

Business—IT Partnership

To deliver a successful performance dashboard, the business must work closely
with the information technology (IT) department to create metrics that embody
strategic objectives and compare performance to plans. Since strategy and plans
are constantly changing, these two groups work closely together to create a per-
formance management system that delivers lasting and significant value. Chapter
14 addresses the all-important issue of how to establish a strong partnership
between the business and technical teams.

SUMMARY

Definition. Many organizations lack focus. They may devise strategies but not
communicate them well to employees, who often work at cross-purposes with-
out clear guidance from above. For organizations to become both efficient and
effective, they need to implement a performance management system that trans-
lates the organization’s strategy into objectives, metrics, initiatives, and tasks cus-
tomized to each group and individual in the organization. The system can then
provide business people with the information they need to measure, monitor, and
manage the key activities and processes they need to achieve their goals.

Applications. A performance dashboard consists of applications that monitor,
analyze, and manage performance. The monitoring application is delivered via a
dashboard, scorecard, or portal interface. The analysis application is delivered via
a business intelligence and data integration infrastructure that provides users with
self-service access to the relevant data they need to analyze performance issues in
a timely fashion. The management application allows business users to collabo-
rate with other coordinated activities between departments and to optimize per-
formance over the long haul.
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Layers. Well-designed performance dashboards let users drill down from
graphical views of performance metrics and their status to detailed information,
even down to individual transactions in operational systems if required.
Performance dashboards are really glorified exception reports that alert users to
out-of-bounds conditions and then guide them quickly and effortlessly into an
exploration of the root causes of the issue.

Types. There are three types of performance dashboards. Operational dash-
boards enable front-line workers and supervisors to monitor operational pro-
cesses that drive the business on a daily basis. Tactical dashboards let managers and
business analysts investigate historical trends and issues against large volumes of
information from across the enterprise. Strategic dashboards highlight strategic
objectives and the activities and tasks users need to accomplish to achieve those
objectives. Sometimes strategic dashboards deliver significant value using very
little data.

Architecture. A performance dashboard is a multilayered application built
on a business intelligence and data integration infrastructure that enables organ-
1zations to measure, monitor, and mandge business performance more effectively.
To accomplish this, business people and technologists must work together. On
one hand, business people need to develop coherent strategies and tactics to meet
the needs of stakeholders. On the other, they must work with technologists to
create effective metrics that measure the status and progress the organization is
making with its strategies and tactics. It takes two to tango and build an effective
performance dashboard.
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! CHAPTER 2

The Role of Business
Performance Management

THE LANDSCAPE
, Understanding Business Performance Management

Setting the Context

Chapter 1 showed that performance dashboards put business performance in
context. They provide a visual interface and a set of analytical and management
: tools to help organizations monitor, analyze, and manage performance better.
i However, to understand performance dashboards fully, we need to put them in
context as well. In this case, the context is an emerging management discipline
and technology solution known as business performance management (BPM).
BPM, which was introduced briefly in Chapter 1, is quickly becoming a
familiar term in the business world. It is a business strategy that ties together
a number of related management disciplines, processes, and tools into a coherent
whole. Performance dashboards play a pivotal role in BPM; they represent the
most visible face of 2 BPM iniuative.

Confusion Reigns

Unfortunately, there is much confusion about what BPM is—and is not. Much
of the confusion stems from the fact that BPM involves multiple processes and
applications that organizations have already implemented. These range from strate-
i gic planning to financial consolidation and reporting; from planning and bud-
geting to forecasting and modeling; and from business intelligence and reporting

. 27
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to dashboards and scorecards. When introduced to the concept of BPM, many
managers rightfully exclaim, “We’ve been doing that for years!”

However, most organizations have not pulled these applications and processes
together in a cohesive and concerted way—using a common strategic and tech-
nical framework to drive all parts of the organization toward a common set of
goals and objectives. Today, organizations implement BPM applications and
processes in isolation from each other. Each application provides some local ben-
efit but litde global value.

Different Acronyms

Confusion also arises because industry experts cannot agree on what to call
BPM, let alone how to define it. Although most experts and users prefer the
term “business performance management,” others use different names. Gartner
Group, a leading technology research firm, favors the term “corporate perform-
ance management,” whereas some leading software vendors prefer “enterprise
performance management.”

To add to the confusion, most organizations have a performance management
process that they use to measure and evaluate employees on objectives defined by
human resources and determine bonus payments and compensation. Although
BPM encompasses individual performance plans and reviews, it is much broader
than this. Finally, many middleware vendors use the term BPM to stand for busi-
ness process management, a related but distinct discipline (see Spotlight 2.1).

H-000633




THE ROLE OF BUSINESS PERFORMANCE MANAGEMENT 29

In addition, most people use the term BPM informally as shorthand for some-
thing else. At a conference I attended in 2003, one speaker equated BPM to
budgeting, another to financial consolidation, and a third to compliance with the
Sarbanes-Oxley Act. In addition, I found attendees who thought BPM meant
either financial reporting, scorecarding, or business intelligence.

BPM Definition

In retrospect, these presenters and attendees were both right and wrong. Budget-
ing, scorecarding, and business intelligence are all components of BPM.You can-
not do BPM without them. They are not BPM alone, however. BPM is much
broader and bigger than any of these individual components (see Spotlight 2.2).
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After much research and some soul searching, I decided to put a stake in the
ground and define BPM. My “big picture” definition is: 4 series of organizational
processes and applications designed to optimize the execution of business strategy.

Managing the Business

The concepts behind managing a business are straightforward: Executives set
strategy and goals, managers develop plans and budgets to achieve the goals, and
the staff executes the plans. Then, everyone continuously monitors their progress
toward meeting the goals using reports and analytical tools, and they make course
corrections as needed to stay on track. However, defining a good strategy and
executing it are two different tasks. BPM processes and tools support good man-
agement practices and make it easier for executives at all levels to identify, com-
municate, and monitor key drivers of business value.

Strategy Gap

[ronically, the prospects for BPM are bright because the state of business man-
agement in most companies is so poor. The main problem is that there is a huge
gap between strategy and execution. Executives spend days or weeks devising
well-crafted strategies and then throw them “over the wall” to the rest of the
company, hoping and praying that their vision will bear fruit. Usually, nothing
much happens. The organization is deaf to the executives’ guidance and direc-
tion. Inertia reigns supreme.

Broken Budgets

Another problem is that traditional planning and budgeting cycles—based on
centuries-old bookkeeping practices—are no longer fast or flexible enough to
meet the accelerated pace of business today. Most plans and budgets are simply

i
g
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irrelevant and out of date before they are completed. Most employees view the

budget as a mindless hoop to jump through, a corporate rain dance, rather than
a real aid to planning and management.

Lack of Focus

Most people think that BPM is simply about improving performance in general,
but it is not. BPM is about improving performance in the right direction. It is pos-
sible for organizations to work efficiently but not effectively. Groups and teams
may work long hours with great enthusiasm, but if they develop or refine the
wrong processes, products, or services, then all their sweat, blood, and tears will
not help the company achieve its strategic goals. BPM is designed to help organ-
1zations focus on the few things that really drive business value instead of many
things that generate activity but do not contribute to the organization’s long-
term health or viability (see Spotlight 2.3).
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BPM Benefits

BPM bridges the gap between strategy and execution. According to Brenda
Moncla, a consultant at ThinkFast Consulting, this results in three major benefits:

1. Improves Communication. BPM provides executives with an effective
mechanism for communicating strategy and expectations to managers and
staff at all levels of the organization via planning models and performance
metrics tied to corporate goals and objectives.

2. Improves Coordination. BPM also fosters a two-way exchange of ideas
and information, both vertically between levels within an organization and

horizontally among business units, departments, and workgroups that man-
age a shared activity.

3. Improves Control. BPM enables staff to adjust plans continuously and fix
Or 1mprove operations in 2 timely manner by providing them with up-to-

date information about market conditions and the status of operational
processes.

Interestingly, organizations gain many of these benefits when they implement
performance dashboards, especially steategic dashboards. This demonstrates that per-
formance dashboards play a central role in BPM solutions.

Research shows that most organizations implement BPM solutions for a vari-
ety of reasons. The primary ones are to gain greater visibility into the business,
execute strategy better, improve process efficiency, react faster to business events,
improve strategic planning, and deliver 2 more consistent view of business infor-
mation (see Exhibit 2.2).

The desire among executives to gain greater visibility into the operations of
their business is fueled in part by the U.S. Sarbanes-Oxley Act of 2002, which
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WHY IMPLEMENT BPM?
. A

Greater visibility into the business
Better execution of strategy
More efficient processes
Faster reaction to events
Better strategic planning
Single version of the truth ¥
Better coordination among groups [iss
Revenue/customer growth

" New regulations

Based on 2004 survey of 635 respondents who have deployed a BPM solution; conducted by The
Data Warehousing Institute, 2004.

Source: Wayne Eckerson, “Best Practices in Business Performance Management: Business and
Technical Strategies” (TDW!I Report Series, The Data Warehousing Institute, 2004).

established strict new standards for corporate governance and financial disclosure.
In particular, section 409 of the Act calls for organizations to provide real-time
disclosure of material events that may affect performance. Combined with
heightened competition and the accelerating pace of business today, organizations
feel a pressing need to know what is happening in their operations at all times.

The desire to react to events faster and deliver a single version of the truth is
also a primary reason why organizations are implementing business intelligence,
which will be covered in Chapter 3. Although the respondents in the survey
mentioned above are largely BI professionals, nevertheless this demonstrates the
central role that business intelligence plays in BPM and, conversely, performance
dashboards.

Evolution of Application Packages
The Last Big Market for Business Software?

From a technology perspective, BPM is merely the latest—and perhaps the last—
business function that corporations are “automating” with packaged application
software. Starting in the 1980s, organizations deployed software packages to inte-
grate and automate back-office operations, such as manufacturing, finance, and
human resources. In the 1990, organizations deployed software packages to sup-
port and enhance front-office activities, such as sales, service, and marketing. In the
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THE EVOLUTION OF BUSINESS SOFTWARE PACKAGES
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In the past 20 years, companies have employed software packages to integrate and optimize
increasingly higher business functions, the latest being business management using BPM solutions.

late 1990s, organizations purchased software packages to optimize cross-functional |

processes, such as supply chains and customer relationships (see Exhibit 2.3). }
Today, one of the last remaining business areas to be automated or fully sup- |

ported by packaged software is business management. This is the domain of i

BPM, and it might be the last great untapped market for business software. By

virtue of its position at the top of the business pyramid, BPM software holds a

commanding view of the rest of the organization, with its processes and activi-

ties. Whereas software at lower levels of the business pyramid focuses on increas-

ing the efficiency of business processes, BPM serves as the brains or central

nervous system of the entire organization. BPM enables organizations to work

more effectively, not just more efficiently, to achieve strategic objectives.

Return on Investment

As a result, BPM has the potential to provide the highest return on investment
(ROI) of any business software to date. This is why many vendors are racing to
get into the BPM market. Unfortunately, calculating the ROI of BPM is some-
times challenging, because BPM solutions deliver largely intangible benefits, such
as better strategies, more alignment, faster access to information, better decisions,
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and so on. Enlightened executives intuitively understand the value BPM solu-
tions provide, whereas more “bottom-line”-oriented executives may hold off
implementing BPM until they see quantifiable ROI.

A FRAMEWORK FOR BPM

Four-Step Process

If BPM optimizes business management, what is the process by which it works?
What are its components? What are the technologies required to support it?

BPM is a four-step, closed-loop discipline that turns business strategy into
action. The steps are as follows: 1) Strategize, 2) Plan, 3) Monitor/Analyze, and
4) Act/Adjust (see Exhibit 2.4).

The first two steps in the top half of the circle—Strategize and Plan—consti-
tute the “strategy.” The last two steps in the bottom half of the circle—Monitor/
Analyze and Act/Adjust—*“execute” the strategy. Within each step, organizations

TEXHIBIT 2.4 . BPM FRAMEWORK

tntegrated
Data

BPM is a four-step pracess divided equally between strategy and execution. Each step is permitted
by the various techniques or technologies shown in the quadrants and supported by a consistent
set of integrated data.
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use enabling techniques or technologies to support the process. For example, the
Plan step uses budgeting, planning, and forecasting software to define initatives,
allocate resources, and establish targets.

When all steps in the BPM process are executed in a concerted manner, they
enhance communication, control, and coordination among staff and groups in
the organization. In many ways, BPM greases all the parts of the organizational
engine to keep it moving in the right direction. The following sections describe
the four major steps in the BPM process in more detail.

o me e

Step 1: Strategize

Here, executives define key drivers of business value and ways to measure them.
“World class companies focus on value drivers to improve financial performance.
They set targets and measures for each driver,” says Lawrence Serven, principal at
the Buttonwood Group, a management consulting firm in Stamford, CT.

Examples of drivers might be “high customer satisfaction” or “excellent prod-
uct quality” Measures for these drivers might be “customer satisfaction index”
and “number of defects per thousand” respectively. The strategizing process also
defines or reaffirms the mussion, values, and vision for the organization and sets

. the goals and objectives to accomplish the mission.

Top executives are not the only ones who can define strategy. Any team of
executives or managers in charge of a business unit or department can develop
strategies and plans. However, lower level executives must be careful to tie their
drivers, measures, and goals to those at the level above them and those of the
organization as a whole.

Enablers

Measures of business drivers are called key performance indicators (KPIs). KPlIs
measure how well the organization or individual performs an operational, tactical,
or strategic activity that is critical for the current and future success of the organ-
1zation. KPIs should drive individuals and teams to take action that leads to posi-
tive outcomes. As we shall see in Chapter 11, it is not easy to create effective KPIs.

Organizations define drivers, goals, and objectives in strategic planning ses-
sions, which can last several days, weeks, or months. One technique for defining
business drivers and KPlIs is “strategy mapping,” which emanates from a BPM
methodology known as Balanced Scorecard. Strategy mapping helps executives
define business drivers, objectives, and metrics and map their cause-effect rela-
tionships at various levels of an organization. I will discuss strategy maps in more
detail in Chapter 9.

Incentives are another key tool that executives use to reinforce value drivers and
KPIs. Most companies have systems to evaluate and reward employees for per-

]
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formance, but many of these systems are not tied to strategic objectives and KPls.
Many experts believe that BPM cannot be implemented effectively unless the
organization ties performance to compensation.

Step 2: Plan

Next, groups within the organization meet to develop plans to carry out the
business strategy and allocate resources. The plans may involve creating new ini-
tiatives, projects, and processes, or refining or reaffirming existing ones.

Enablers

The primary planning tool is the budget or plan, which allocates resources—peo-
ple, knowledge, technology, equipment, and money—to carry out the group’s
goals. The planning process involves breaking down high-level corporate objec-
tives (e.g., “increase market share by 10 percent”) into discrete targets and oper-
ating models (or scenarios) for every group at each level in the organization. The
groups then create projects and processes to meet those targets.

Fixing the Planning Process

Experts agree that planning should be a collaborative process that ties together
people across the organization rather than a spreadsheet-driven corporate ritual
that impares little value. Unfortunately, the budgeting process is broken in most
organizations. It projects last year’s activities onto the coming year and, once
approved, is rarely adjusted as circumstances change.

Part of the problem is that most organizations use custom spreadsheets to dis-
seminate and collect data, a process that is cumbersome, error prone, and time
consuming. Another pitfall is that many companies do not have a standard plan-~
ning process or shared definitions for calculating currency conversions or the
fully loaded cost of hiring a new worker, for example. If each business unit has a
separate planning system, it becomes virtually tmpossible to align the organiza-
tion and deliver a consistent view of business activity.

New Web-based planning solutions promise to transform budgeting from a
backward—looking, static, and labor-intensive process to one that is dynamic,
forward-looking, and tied to strategic drivers and objectives. Leading-edge com-
panies are moving away from grueling, bottom-up budgeting to continuous
planning with rolling forecasts based on actual performance.

Step 3: Monitor/Analyze

Ideas are a dime a dozen. It is easy to devise strategies and plans. What is difficult
is executing them. This requires good people armed with powerful information
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tools and clear direction from the top. Therefore, the most critical elements of a
BPM solution are the tools that let users monitor and analyze performance in
a tmely manner and take action to improve performance—in other words, a per-
formance dashboard.

Chapter 1 showed that a performance dashboard consists of BI tools for
reporting and analyzing information, a data integration infrastructure for collect-
ing and integrating data from diverse sources, data storage systems, such as data
warehouses and data marts, and monitoring and management tools. Collectively,
these tools and components enable business users to access and analyze informa-
tion and chart their progress toward achieving strategic objectives and optimiz-
ing performance.

Step 4: Act and Adjust

The last part of the BPM process is the most critical. It is the action component.
To execute strategy, workers must take action to fix broken processes before they
spiral out of control or to exploit new opportunities before they disappear.

Performance dashboards play a key part in the Act/ Adjust phase because they
alert users to potential problems, and provide them with additional detail and
guidance to help them make fast, high-quality decisions. “It’s not enough to pro-
vide just metrics,” says one IT professional. “If the metrics show something is
wrong, the first thing users want is more information.” For well-known processes,
organizations are also implementing intelligent agents, which automatically recom-
mend or take action in response to predefined events. For example, one online
travel site uses an operational dashboard to alert managers to surges in demand
that require expansion of their inventory of airline seats and hotel rooms for sale.

Organizations also need to adjust plans and forecasts to reflect changing mar-
ket conditions. With centralized, Web-based planning systems, staff can more eas-
ily adjust forecasts and models they have built into their plans and budgets.
Forward-thinking organizations are using these tools to move to a continuous
planning environment. For example, one equipment manufacturer now refore-
casts sales eight times a quarter and financials once a quarter after implementing
a continuous planning solution. The company now closes its plans up to 90 per-
cent faster using half the staff.

BPM TRENDS

Status

Despite the widespread publicity about BPM, few organizations have deployed
BPM solutions, and most have only implemented one or two BPM components,
typically budgeting software, performance dashboards, or BI tools. Unfortunately,
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most companies implement these applications in isolation rather than in an inte-
grated fashion.Vendors are helping to move the BPM market along by evangel~
izing the value and scope of BPM solutions and offering integrated BPM
solutions that comply with the framework described above.

According to research from The Data Warehousing Institute (TDWTI), only 13
percent of respondents have implemented a BPM solution. However, another third
(33 percent) are under construction or in the planning/design phase, and another
third are exploring whether to implement a BPM solution. Only 14 percent have
no plans (see Exhibit 2.5). Among the 13 percent of organizations that have de-
ployed BPM, less than a third (21 percent) have had a solution in place for more
than two years. Thus, BPM is in its early adopter phase in most organizations.

Scope and Growth

Most organizations that deploy BPM do so on an enterprise basis. These are not
necessarily CEO-led initiatives that touch every employee in the organization,
rather, many BPM solutions—whether they represent a single component of
BPM or the entire framework—are initiated by a business unit, a region, or a
department (e.g., typically, finance, operations, or sales). If these initiatives are suc-
cessful, they quickly spread throughout the enterprise.

STATUS OF BPM DEPLOYMENTS

Deployed

Construction phase
Planning/design phase
Exploration phase

No plans

Does not apply

Only 13 percent of organizations have deployed a BPM solution, although one-third (33 percent)
are in construction or planning/design phases, according to a survey of 796 respondents by The
Data Warehousing fnstitute, 2004.

Source: Wayne Eckerson, “Best Practices in Business Performance Management: Business and
Technical Strategies” (TDW/ Report Series, The Data Warehousing Institute, 2004).
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For example, Hewlett Packard Co’s Technology Solutions Group (TSG),
which is profiled in Chapter 9, deployed a strategic dashboard in early 2002 to
measure customer service in its European region. The initial solution contained
nine metrics and was rolled out in seven weeks to 800 users. Within 18 months,

the system grew to support more than 120 metrics and 5,500 registered users in
Hewlett Packard TSG worldwide.

Number of Users

Research shows that organizations implementing BPM solutions will experience
the same explosive growth as Hewlett Packard TSG. Organizations estimate that
the average number of BPM users will jump almost 100 percent, from 404 users
to 777 users in 18 months. The median number of users shows an even greater
percentage growth, increasing from 50 to 175 in 18 months. The median num-
bers are more reflective of reality, because a few very large BPM solutions skewed
the average numbers (see Exhibit 2.6).

Type of Users

In addition, most BPM solutions support a balanced mix of users: executives (25
percent), midlevel managers (27 percent), business analysts (27 percent), and

800 1000

IEMedian - @ Average ——l

Most BPM solutions grow exponentiaity once deployed. Based on a survey of 796 respondents by
The Data Warehousing Institute, 2004.

Source: Wayne Eckerson, “Best Practices in Business Performance Management: Business and
Technical Strategies” (TDWI Report Series, The Data Warehousing Institute, 2004).
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operations personnel (29 percent combined), according to research from TDWI.
Only five percent said they allow customers and suppliers to participate in a BPM
solution. For example, Hewlett Packard TSG initially geared its strategic dashboard
to senior executives who wanted a global view of key metrics, but it quickly modi-
fied the application to support managers at all levels in the organization, includ-
ing field offices with perhaps a dozen or fewer employees.

Business Drivers

Given the strategic nature of BPM and its imperative to improve business man-
agement, it 18 not surprising that top executives are the predominant drivers of
BPM solutions. Almost half of all solutions (47 percent) have been spearheaded
by C-level executives (CEO, CFO, COQ), followed by business unit executives
(39 percent). Top technical executives (CIO/director of IT) led the initiative in
one-third (30 percent) of the cases (see Exhibit 2.7).

Most projects also have more than one executive driver, especially when top
executives are leading the charge. Typically, top executives sponsor the project
and evangelize its importance to the company, but divisional executives or
heads of I'T drive the project, especially if it is initiated in a single division or func-
tional area.

BPM DRIVERS

Top executive

(CXO) 47%

Business unit
executive

Functional unit
executive

Director of IT §

Other

Top executives initiate more BPM solutions than other managers. Percentages don’t equal 100%
because users could select more than one answer. Based on 360 respondents in a survey
conducted by The Data Warehousing Institute, 2004.

Source: Wayne Eckerson, “Best Practices in Business Performance Management: Business and
Technical Strategies” (TDWI Report Series, The Data Warehousing Institute, 2004).
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Strategic Value and Satisfaction

When asked how strategic the BPM project is to executives, most respondents to
the TDWI survey said either “very strategic” or “fairly strategic™ (86 percent total).
An almost equal percentage (81 percent) said the executives were either “very
satisfied” or “fairly satisfied” with the BPM solution. More than half (57 percent)
said their estimated ROI was “high” or “medium.”’

Although these data show promising early results for BPM, the Jjury is still out.
Because BPM solutions are still in their early adoptive phase, it will take a few
years before we know for sure whether BPM can transform the management of
organizations to be more efficient and effective in executing strategy and goals.

SUMMARY

Confusion about BPM. Performance dashboards are part of a larger strategic
initiative known as business performance management (BPM). Unfortunately,
there is considerable confusion about what BPM is and is not. Part of this con-
fusion stems from the fact that BPM is still in its infancy, both as a management
discipline and as an integrated software solution. Confusion also exists because
experts call it different things, including corporate performance management and
enterprise performance management. Also, many people confuse BPM with
business process management, which is a distinct, but related, discipline.

Business Management Discipline. In its essence, BPM is about improving
business management using software tools to improve execution of business strat-
egy. Given this definition, performance dashboards play a critical role in BPM.
Executives translate strategy into metrics and goals, which are displayed in per-
formance dashboards. Performance dashboards are the vehicle by which execu-
tives communicate strategy to all employees at every level of the organization.
Performance dashboards also align activities of all workers and groups to the
strategy so everyone is marching in lock step toward the same destination.

Last Great Software Market. BPM is perhaps the last big market for busi-
ness software. It sits at the top of the business pyramid, serving as a command and
control center for the entire organization. It helps optimize the use of other soft-
ware packages used to increase the efficiency of business processes at lower lev-
els of the organization.

Four-Step Framework. As a management discipline, BPM prescribes a
four-step framework: 1) Stratcgize, 2) Plan, 3) Monitor and Analyze, and 4) Act
and Adjust. The first two steps define an organization’s strategy; the last two steps
execute the strategy. Performance dashboards support the execution of strategy
and enable users to monitor and analyze performance, adjust plans and forecasts,
and take action to optimize results.
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Rapid Growth. BPM as a management discipline and software applications
is still in its infancy. Only a fraction of organizations has deployed a BPM solution,
although a large percentage is in the planning or design phase. Those organi-
zations that have deployed BPM solutions—particularly strategic dashboards—
report that they expand fast, spreading across departments and business units and
adding users at a rapid rate. Most BPM solutions are initiated by chief executives,
although business unit heads and IT directors also lead the initiatives.

NOTE

1. Excerpted from a Gartner Group Research Note, “A BPM Taxonomy: Creating
Clarity in a Confusing Market,” T-18-9669, 29 May 2003 in a white paper “A
Closer Look at BPM” (Ultmus, Inc., January 2005).
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CHAPTER 3

The Role of Business Intelligence

THE VALUE OF BUSINESS INTELLIGENCE

In Chapter 1, we defined performance dashboards and described their salient
characteristics. In Chapter 2, we provided a business context for performance
dashboards, showing how they are a critical tool in an emerging business disci-
pline known as business performance management. In this chapter, we provide
the technical context for performance dashboards by exploring the business value
and composition of business intelligence (BI).

It is important to provide a primer on business intelligence because it is such
an integral part of a performance dashboard. Most of the companies profiled in
this book built their performance dashboard on top of a BI environment.
Without business intelligence, organizations cannot exploit the full potential of a
performance dashboard to focus and align people and processes with strategic ob-
Jectives and make smart, timely decisions. In short, business ntelligence is the foun-
dation upon which most performance dashboards grow and flourish.

Origins of Business Intelligence
Early Days

Business intelligence emerged as a distinct discipline in the early 1990s as a way
to provide end-users with better access to information for decision making. The
Initial goal was to give users “self-service” access to information so they did not
have to rely on the IT department to create custom reports. By the early 1990s,
business intelligence consisted of two nascent segments: data warehousing and
desktop query and reporting tools.

Companies began building data warehouses as a way to offload queries from
operational systems. Data warehouses became “analytical playgrounds” that let

a5
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users query all the data they wanted without bogging down the performance of
operational systems. At the time, users needed to know SQL, a database query lan-
guage, to submit queries. So, many prescient vendors began shipping query and
reporting tools that hid the SQL language behind a point-and-click Windows
interface. Vendors converted these desktop query and reporting tools to the Web
in the late 1990s and bundied them with other types of analytical tools to create
what are today called “BI suites” or “BI platforms.”

The Modern Face of Business Intelligence

Taking a big picture view, business intelligence is an umbrella term that encom-~
passes a raft of data warehousing and data integration technologies as well as
query, reporting, and analysis tools (i.e.,“BI tools or suites”) required to fulfill the
promise of giving business users self-service access to information. Performance
dashboards represent the latest incarnation of business intelligence; they are built
on years of technical and process innovation within the BI field and span both
the data management and analytical sides of business intelligence. You could say
that performance dashboards are the modern face of business intelligence.

Market Size

Today, business intelligence is big business. Almost every Fortune 2000 company
has a data warehouse or some variant. Startup firms that peddled Windows-based
query and reporting tools in the early 1990s are now approaching $1 billion in
revenues, offer a panoply of products and services, and boast customers around
the world. Many software heavyweights, such as Microsoft, Oracle, SAP, and
Siebel Systems, have also joined the fray, hoping to take a piece of the Bl mar-
ket’s ever expanding pie.

International Data Corporation (IDC), a leading IT market research firm, pre-
dicts that the market for B tools and applications alone will expand from $3.9
billion in 2003 to roughly $5 billion in 2007 with a compound annual growth
rate of almost 5 percent, greater than most software market segments in recent
years. Adding sales of servers and database management systems used for data
warehousing, the BI market exceeds $100 billion annually.

The ROV of Business Intelligence
Case Studies

When done right, business intelligence delivers real value. Organizations in var-
ious industries have reaped both tangible and intangible benefits from business
intelligence. The Data Warehousing Institute (TDWI) receives more than 100
applications each year to its Best Practices in Business Intelligence contest from
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organizations that can testify to the power of business intelligence to deliver con-
crete business value. Here are a few examples:

* A major aitline estimates that it generated $40 million in new revenue and
saved $31 million in costs last year from just four of 35 analytical applica-
tions running in its Bl environment.

* A major electronics retailer attributes $1.3 million a year in improved assort-
ments and fewer out-of-stock situations to a Bl solution. The same solution
also saves $2.3 million a year in inventory, a result of more accurate supplier
shipments.

* A state department of finance and revenue has closed its tax compliance gap
by $10 million a year while optimizing customer satisfaction, thanks to a
new BI solution.

If at First You Don’t Succeed...

Although these are just a few of many hundreds of successful BI solutions, it
would be misleading to suggest that every BI project generates substantial busi-
ness value. Not everyone succeeds with business intelligence. It takes a consider-
able amount of money, time, and leadership to deliver real value. Unfortunately,
many executives underestimate the commitment that they and their organiza-
tions need to make in order to ensure success.

The good news is that most organizations eventually succeed with business
intelligence, even if they fail initially. In a recent survey by TDWI, only 18 per-
cent of “stalled” BI projects were canceled outright. The rest were given another
chance after restructuring the project with new SpONsors, project managers, con-
sultants, or funding levels. With the benefit of hard-earned experience, most
teams eventually deliver substantial value.

Tangible and Intangible Benefits

Organizations that deploy BI solutions cite many tangible and intangible bene-
fits. Research shows that most benefits from BI solutions are intangible in nature,
which makes them difficult to justify in terms of cost, similar to performance
dashboards (see Exhibit 3.1).

Many executives report that they did not foresee the biggest benefits that
business intelligence would deliver when they initially approved a project. Conse-
quently, many executives do not insist on a rigorous cost justification.

“Our CEO is the champion of our B project because he wants to understand
what each customer means to our firm in revenue and usage,” says Ted Carlson,
an energy information consultant at Wisconsin Public Service. “It was difficult to
pinpoint the ROI for the project—we primarily justified it as a strategic asset. It
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EXHIBIT

BENEFITS OF BUSINESS INTELLIGENCE
R T D SR

Time savings

Single version of the truth

Better strategies and.plans

Better tactics and decisions

More efficient processes

Cost savings

Greater customer satisfaction
Greater employee satisfaction
RO}

New revenues

Total cost of ownership

Shareholder value

le Bengfis

Business intelligence delivers mostly intangible benrefits, which is why it is difficult to cost justify.
Based on a survey of 510 respondents by The Data Warehousing Institute, 2003.

Source: Wayne Eckerson, “Smart Companies in the 215 Century: The Secrets of Creating Successful
Bl Solutions” (TDWI Report Series, The Data Warehousing Institute, 2003).

has played a big role in attracting and retaining customers and keeping our stock
price and credic rating at high levels compared to the rest of the industry.”

BUSINESS INTELLIGENCE LANDSCAPE

Conceptual Framework

Business intelligence is often used as a synonym for query, reporting, and analy-
sis tools. However, the term business intelligence is broader than a set of software
tools. A better definition is as follows:
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Business intelligence consists of the processes, tools, and technologies
required to turn data into information and information into knowledge
and plans that drive effective business activity.

Given this definition, performance dashboards based on a Bl infrastructure
provide more than just a visual display of performance metrics. They are power-
ful tools for transforming companies into learning-based organizations that use
fact-based decision making to achieve strategic objectives.

One way to think about business intelligence is as a “data refinery” To under-
stand this analogy. think of an oil refinery, which is designed to take a raw mate-
rial—crude oil—and process it into a multiplicity of products, such as gasoline,
jet fuel, kerosene, and lubricants. In the same way, business intelligence takes
another raw material—data—and processes it into a multiplicity of information
products (see Exhibit 3.2).

The cycle begins when operational systems that “run” the company-—such as
order entry, shipping, billing, general ledger, and so on—capture business events
and turn them into data, the raw material of business intelligence:

THE “DATA REFINERY”

ﬁ Review, Measure, Refine

149“‘:—

Experience

Rules and Models

Operational Systems, Analytical Tools

Q

¥

Data Warehouses

Information

Analytical Systems

Business intelligence can be thought of as a “data refinery” that processes a raw material—data—
into a multiplicity of information products: “Information,” which is coltected and aggregated by
data warehouses; “Knowledge,” which is gleaned from query, reporting, and analysis tools;
“Plans,” which are pieced together from rules, models, and patterns discovered by analytical tools;
and “Action,” in which business users execute plans that generate events, which starts the cycle
over again.
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1. Data to Information. A data warchouse captures data from one or more
operational systems and integrates it at the “atomic” level—the most gran-
ular level of data that exists among all systems. For example, a data ware-
house might match and merge product data at the SKU level from four
operational  systems—orders, service, sales, and shipments systems.
Integrating data and storing it in a single place transforms data into a new
product: information.
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2. Information to Knowledge. Then, users equipped with query, report-
ing, and analysis tools examine the information and identify trends, pat-
terns, and exceptions in the data. Analytical tools enable users to turn
information into a new product: knowledge.

3. Knowledge to Rules. Armed with these insights, users then create rules
from the trends and patterns they discover. These rules can be simple—
“Order 50 new units whenever inventory falls below 25” or “We expect to
sell 1,000 widgets next month based on our past three months of sales and
year-to-date comparisons.” The rules can also be complex, generated by
statistical algorithms or models. For example, statistically generated rules
can dynamically configure prices in response to changing market condi-
tions, or optimize freight-hauling schedules in a large carrier network, or
determine the best cross-sell opportunities for use in a call center or Web
site.

4. Rules to Action. Users then create plans that implement the rules. For ex-
ample, a marketing manager may create a marketing campaign that provides
unique offers to customers in six market segments using an optimal com-
bination of marketing collateral and incentives for each customer. The cam-
paign defines what offers to make to each customer segment and the channels
(e-g., direct mail or e-mail) through which the offers should be sent. Plans
turn rules into action.

5. Feedback Loop. Once plans are executed, they generate business events ;
that are captured by operational systems, repeating the process. Each time
an organization goes through this cycle, it measures, reviews, and refines its
plans. This allows users to refine both their mental and statistical models of
how the business works and how their decisions affect performance.

This five-step virtuous cycle—in essence, capture, analyze, plan, act, and
review—creates 2 learning organization that can respond flexibly and nimbly to

; new events in the marketplace.
In many respects, business intelligence is designed to mimic the processes that
humans use every day to learn and to make judicious decisions. During our life-
time, we experience millions of events that we assimilate, analyze, and turn into
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rules, whether consciously or not. Each time we apply a “rule,” we get feedback
on its validity, which enables us to refine the rules and adapt to changes in our
environment. Our “gut instincts” are no more than the unconscious application of
rules refined from millions and millions of life experiences. In the same way, busi-
ness intelligence uses technology to turn millions of business events into models
that an organization can use to adapt quickly to changing market conditions.

Common Misconceptions

Some executives make the huge mistake of thinking that there is no difference
between BI systems and operational systems. Many executives do not believe
they need to spend hundreds of thousands or millions of dollars to create a BI
system when their operational systems already generate reports and when busi-
ness analysts create custom reports in Excel or Access for them.

Eventually, reality catches up with these organizations. They become ex-
tremely inefficient in gathering and analyzing data, wasting hundreds of thou-
sands of dollars in man-hours every year. Even worse, they make bad decisions
based on incomplete, inconsistent, or inaccurate data, leading to millions of dol-
lars in Jost sales. The sad thing is that most organizations do not realize the extent
to which they are bleeding themselves dry because of the lack of business intel-
ligence! This is because no accountant or auditor tracks how much money the
company loses each day or week or month by not providing timely, consistent
data to all workers who need it.

Business Intelligence Is an Adaptable System

The major difference between the two types of systems is that BI systems adapt
to the business whereas operational systems structure it. BI systems need to adapt
continually to the changing concerns of the business. The questions that business
users ask today are different from the ones they will ask tomorrow or next week.
In contrast, operational systems impose structure on the business so that a
process, such as order taking, is done the same way every time no matter who
takes the order. Once designed, operational systems do not change much. The
opposite is true for BI systems: the more they change, the more value they
provide. In short, whereas operational systems automate processes to improve
efficiency, BI systems support decision making to improve effectiveness (see
Exhibit 3.3).

So, the real challenge of business intelligence is how to design and manage a
system that always changes. In other words, how do you create an adaptive sys-
tem? This is not easy, which is why many experts say that building a BI system
(or a data warchouse) is a2 “journey, not a destination.”
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OPERATIONAL SYSTEMS VERSUS Bl SYSTEMS

Operational Systems Business intelligence

Automate processes Support decision making

Designed for efficiency Designed for effectiveness

Structure the business Adapt to the business

React to events Anticipate events

Optimized for transactions . Optimized for queries
Types of Data

The dichotomy between operational and BI systems is also evident in the type
of information that each manages (see Exhibit 3.4). Operational systems track
current transactions (e.g., debits, credits, and current account balance) and keep
lietle history around (i.e., usually only 60 to 90 days of transactions). In contrast,
BI systems maintain years of detailed transactions culled from multiple opera-~
tional systems. Moreover, BI systems create new or derived data by summarizing
and calculating transaction data to support the metrics that the business uses to
track performance.

Operationalizing Business Intelligence

Until recently, BI systems captured transactions by taking periodic “snapshots” of
data in an operational system at regular intervals. Now, however, companies want
to analyze more timely or “fresher” data to make operational or right-time deci-
sions. For example, store managers who can analyze product sales hourly or daily
might change product displays twice a day to optimize revenues by analyzing
hourly shopping trends. To support this type of decision making, BI systems are

OPERATIONAL DATA VERSUS Bl DATA

Operational Data Bi Data

Current Historicat

Continuously updated Periodic snapshots

Source specific integrated

Application oriented Subject oriented

Detailed only Detailed, summarized,
and derived
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Technical Team Business Users

Extract Query
Clean Report D
Model Analyze

, Transform Mine

! Transfer Visualize

Load

Data Warehousing & Reporting & Analysis
Operational  Integration Environment Environment
Systems

Business intelligence consists of two intersecting environments represented by the ovals above:
the data warehousing and integration environment and the reporting and analysis environment.

! beginning to adapt the characteristics of operational systems noted in Exhibits
3.4 and 3.5.We will discuss right-time BI in more detail in Chapters 6 and 7.

Technical Framework

Now that we understand the conceptual basis of business intelligence, let us
explore the components that comprise a Bl environment. The diagram shown in
Exhibit 3.5 depicts business intelligence as two intersecting ovals, with opera-
tional systems (e.g., orders, shipping, and inventory) off to the left.

Data Warehousing and Data Integration Environment
Data Archaeology

In Exhibit 3.5, the lefi-hand oval is the data warehousing and integration envi-
ronment. This is where the technical team spends 60 to 80 percent of its time. Its
Job is to capture, clean, model, transform, transfer, and load transaction data from
one or more operational systems into the data warehouse. These tasks are not
easy because operational data is rarely clean, consistent, or easy to integrate. Like
archaeologists, the technical team needs to decipher the meaning and validity of
thousands of data elements and values in multiple operational systems. It then needs
to glue everything back together again into a single coherent “model” of the
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busiri, much like a paleontologist might reconstruct a life-size model of a
dinosaur from an assortment of bones.

Needless to say, these tasks take a tremendous amount of time and effort. Just
as it takes years for a paleontologist to piece together a dinosaur from its relics, it
can take months for a technical team to create an initial data warehouse or data
mart. This is why most teams start small and incrementally build an enterprise
view one subject area at a time. Also, just as paleontologists need expert knowl-
edge of their subject matter, technical teams need a deep understanding of the
business they are trying to model. In fact, technical teams cannot do this work
themselves. They need business analysts who are intimately familiar with both the
business and the data to guide them step by step through the process of gluing
the business back together again.

Data Warehouses

Once the data archaeology is complete, the technical team loads the integrated
data into a data warehouse, which is usually a relational database designed to han-
dle large numbers of both simple and complex queries. A simple query might ask
for the customer record for “John Doe,” which was pieced together from multiple
systems and stored in one row of the data warehouse database. A complex query
might ask to see the top 10 customers for the previous 12 months who have out-
standing credit but declining orders. Whereas simple queries take seconds to exe-
cute, complex queries can take many minutes or hours depending on the
complexity of the query and the volume of data in the data warehouse.

Data Marts

To improve query performance and narrow the scope of data warehousing proj-
ects, technical teams often create subject-specific data warehouses, called data
marts. Data marts became popular once it became clear that early data ware-
housing projects that tried to model and map large portions of the enterprise
took years to build, cost millions of dollars, and, not surprisingly, failed to deliver
meaningful results. Data marts scale down projects to a realistic scope, allowing
technical teams to deliver results within three to six months. Typical data marts
are designed to support individual business areas, such as sales, marketing, or
accounting.

Most data warehouses are modeled in a highly normalized format, such as
third normal form, which minimizes redundancy in the database by dividing data
into tables and specifying relationships between them. Third normal form mod-
els are commonly used in transactional systems so applications only have to access
a single table to make an update instead of multiple tables, increasing application
speed and accuracy.

H-000659




THE ROLE OF BUSINESS INTELLIGENCE 55

In contrast, most data marts are designed using a star schema model, which
arranges relational data so that it is easy and fast to query and quick to load into

-online analytical processing (OLAP) cubes. Unlike normalized models, a star

schema puts all the fact-based information (e-g., the numbers) in a central table
surrounded by multiple dimension tables, such as customer, geography, channel,
product, which is why it is called a “star” schema. The dimension tables filter the
central fact table in response to a user query, such as “I want to see revenues (i.e., a
“fact”) for the last 12 months (i.e., time dimension) in the Midwest region (i.e., geo-
graphy dimension), by our top 10 customers (i.e., customer dimension ranked).”

Multilayered Architecture

Today, most companies use a hub-and-spoke architecture to meet users’ infor-
mation needs. This architecture consists of a central data warehouse that feeds
information to multiple downstream data marts. In this environment, users query
the data marts, which are designed to meet the specific information requirements
of a department or workgroup. Only data-savvy business analysts query the data
warehouse, which contains a superset of information in the marts.

The use of data marts frees technical teams to design a data warehouse to han-
dle two major tasks: 1) collect and integrate data from multiple systems at the
most granular level possible and 2) prepare and distribute data to data marts. The
data warehouse never gets rid of data and serves as a perpetual recycling center
and staging area. This multitiered architecture enables technical teams to create
new data marts quickly by repurposing data already in the warehouse and per-
haps extracting new data from operational systems either periodically in a batch
process or in near real-time using enterprise information integration (EII) tools.
However, not all data warehousing experts believe that a multi-tier architecture
1s best (see Spotlight 3.1).

ATA WAREHOUSING ARCHITECTURES: THE BATTLE OF THETITANS .

xperienced.its share of religious wars over the yéars:
een‘waged-overhow to-construct a data 'warehou's’ing

e fnmon model, named-after Bill Inmon, a prolific althor and

rehgusing.circles; advocates using a “hub-and:spoke” v

: house serves as a staging area to colléct data

then distribute subsets to:downstream data. marts.

oach, users.query-data-marts instead of the data warehouse,’

: re: distribution center. The data warehouse
ifed:data wticreas the data marts'contain mostly summary data.

H-000660




warehouse is the sum of all the data: marts To opt:mlze query erformance and
|mprove ‘easé’of use: of the data marts; Kimball: popularized a’ type of datamodel:
kﬂOWl‘l asa star schema that is- wudely used today, even among “lnmomtes when B

although some com
' enwronment"'

; Research from TDWI shows that-mos

i 'mformatlon neéds

\
|

H-000661




THE ROLE OF BUSINESS INTELLIGENCE 57

Operational Data Stores

To confuse matters, many organizations create a specialized data warehouse,
known as an operational data store (ODS), to support operational applications that
require fast access to integrated data. Unlike traditional data warehouses or data
marts that store large volumes of historical data and support complex, long-
running queries, ODSs do not store more than a few months of data and sup-
port quick look-up queries {e.g., customer records.) In addition, users can update
records in the ODS but not the data warchouse, which typically appends new
information to existing records but never throws anything out in order to keep
a true historical record of events.

A good example of an ODS is a customer database that delivers a customer
record to a telephone service representative when the customer calls with a ques-
tion or an order. The customer record contains a history of customer purchases
and past interactions with the company culled from multiple customer-facing
systems. It may also contain a “score” that informs the customer service repre-
sentative what products to cross-sell to the customer based on their buying his-
tory. (The scores are usually calculated in the data warehouse and passed to the
ODS.) In addition, whereas data warehouses are read-only environments, an ODS
lets business users edit or delete records on the fly. For example, a service repre-
sentative can update a customer’s address, marital status, or other information
within the ODS while on the phone with the customer.

Data Warehousing Tools

To build a data warehousing environment, technical teams must first analyze
source systems to see what data they contain and also examine the condition of
i the data. Often, source systems contain incomplete, missing, or invalid data,
which makes it challenging to build a data warehouse. Most teams now use data
profiling tools to audit and assess the condition of source data and identify rela-
tionships among columns and tables. They use data cleansing tools to validate and
fix known problems in source data as it is loaded into the data warehouse.
Once the team finishes analyzing the data in source systems, it creates a target
data model for the data warehouse. The model, in effect, is a logical representation of
how the business operates in a specific area, such as sales or service. Most technical
teams create conceptual, logical, and physical data models using commercially avail-
able data modeling software, although some data modelers still work entirely by hand.

, Data Integration Tools

. With a target model in hand and a good understanding of data in source systems,
the team is now ready to map source data to the target data warehousing model.
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It does this by using extraction, t-ransﬁ)rmation, and loading (ETL) tools or by coding
transformation logic by hand. ETL programs are the heart and soul of a data
warehousing environment because they contain all the rules for glning data from
multiple source systems into a single data store that provides an integrated pic-
ture of the business. ETL tools also contain engines that automate the process of
extracting source data, transforming and mapping it to the target model, and
moving and loading it into the data warehouse.

To support right-time or even real-time updates, 2 performance management
group may also employ high-speed middleware in conjunction with their ETL
tools. For example, organizations that use enterprise application integration (EAI) to
integrate packaged and legacy applications are now pushing data to ETL engines
in real time. This “trickle feed” approach replaces traditional batch-loading
processes that limit data warehouses to storing historical data only. The combi-
nation of EAI and ETL promises to transform data warehouses from stodgy his-
torical archives into active repositories of on-demand information.

Another way to deliver right-time information is to use enterprise information
integration (EIl) middleware. These tools query multiple, distributed data sources,
Jjoin the results on the fly, and display them to end-users. EII tools, in effect, cre-
ate a virtual data warehouse or virtual performance dashboard that is dynamically
generated transpatently to users. However, many EII tools only work well against
small volumes of clean, relatively non-volatile data that have well-defined data-
base keys. Most experts agree that EII tools provide a good way to prototype the
contents of a proposed data warehouse or performance dashboard or supplement
an existing one with right-time or external data.

Lightweight Infrastructure

Not all performance management systems require organizations to build data
warechouses and deploy data integration middleware, which can be expensive.
Some strategic dashboards succeed without them. However, just because an
organization does not want to spend money creating a B infrastructure does not
mean it can succeed without it (see Spotlight 3.2).

!
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usm’ 3.2 (CONTINUED)

Analytical Environment

The right-hand oval in Exhibit 3.5 refers to the reporting and analysis environ-
ment, which is the domain of the business users, who use a variety of tools to
query, report, analyze, mine, visualize, and, most importantly, act on the data in
the data warehousing environment.

Report Design Tools

Reeport design tools allow power users or developers to craft custom queries and
format the results in a standard report layout, such as master-detail reports or
pixel-perfect invoices and account statements. A decade or two ago, most stan-
dard business reports were hand-written using a programming language, printed
on paper, and distributed via snail mail. However, vendors now offer powerful
new report design tools that run on a variety of platforms (e.g., Windows, Web,
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mainframe) and pull data from ;nultiple source systems. The tools now generate r
online reports that users can interact with by linking to subreports (i.e.,“linked re-
ports”™) or selecting parameters from a drop-down list box (i.e., “parameterized
reports”). Many report design tools now use a desktop publishing paradigm that
makes it easier for report developers and power users to create custom reports
quickly and easily.

The earliest report design tools exhibited many characteristics of modern day
data warehouses and data integration tools. They extracted, joined, and massaged
data from multiple source systems, placed the data into a large report file, and
stored it on a central server. Many financial, management, and regulatory reports
are still produced this way. Unfortunately, many executives mistake their 15~year-
old production reporting systemns for a full-fledged business intelligence environ-
ment. They believe that because they spend hundreds of thousands of dollars each
year producing standard reports they already “do” business intelligence. It is dif-
ficult to convince these executives that they are losing money and a competitive
edge by not giving users timely access to relevant information, something that
most standard and production reports do not deliver.

Whereas early report design tools created static reports, many now create !
interactive reports that function similarly to end-user query and reporting '
tools. For example, parameterized re-ports make users think they are performing
ad hoc queries when, in reality, they are simply filtering a preexisting report. A
single parameterized report with multiple filters can replace hundreds or thousands
of custom reports, liberating end-users from having to request custom reports
from the IT department (see Exhibit 3.6).

Query and Reporting Tools

End-user versions of report design tools are known as query and reporting tools.
These tools provide users with predefined query objects that shield users from
having to know SQL or master the complexity of navigatin